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* NOTICES * 

Japan Pat nt Office is not responsible for any 
damages caused by the use of this translation* 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1 ] The electrophotography photo conductor characterized by containing the compound, fluorine atom content 
compound, and antioxidant as which a photosensitive layer is expressed in the following general formula (I) in the 
electrophotography photo conductor which has a photosensitive layer on a conductive base material. 
[Formula 1] 

G — D-F Hft3t(I) 

((An inorganic glassy network subgroup and D show a flexible organic subunit) As for F, the inside of a formula and G 
show a photoelectrical property subunit) 

[Claim 2] The electrophotography photo conductor according to claim 1 characterized by the compound of the 
aforementioned general formula (I) forming the structure of cross linkage in a photosensitive layer. 
[Claim 3] The electrophotography photo conductor according to claim 1 or 2 characterized by the compound which the 
aforementioned fluorine content compound can join together through the inorganic glassy network subgroup expressed 
with the compound of a general formula (I) and G, and is expressed with a general formula (I), and the fluorine content 
compound forming the structure of cross linkage in a photosensitive layer. 

[Claim 4] An electrophotography photo conductor given in the claim 1 to which the layer containing the compound, 
fluorine atom content compound, and antioxidant which are expressed with the aforementioned general formula (I) is 
characterized by being shown in the maximum front face of a photosensitive layer, or any 1 term of 3. 
[Claim 5] An electrophotography photo conductor given in the claim 1 or any 1 term of 4 characterized by containing 
the aforementioned antioxidant also in the layer which does not contain a front pan **** compound by the general 
formula (I). 

[Claim 6] An electrophotography photo conductor given in the claim 1 characterized by the compound expressed with 
the aforementioned general formula (I) being a compound expressed with the following general formula (II), or any 1 
term of 5. 


[Formula 2] 

\ 


Ar 1 


N Ar 5 - 


Ar 2 


Ar* 


(Among a formula, Arl -Ar4 expresses independently the aryl group which is not replaced [ substitution or ], 
respectively, Ar5 expresses the aryl group or arylene machine which is not replaced [ substitution or ], and 1-4 in Arl - 
Ar5 have the substituent expressed with G-D-, and k expresses 0 or 1 .) 

[Claim 7] An electrophotography photo conductor given in the claim 1 to which G-D- in the compound expressed with 
the aforementioned general formula (I) is characterized by what is expressed with the following general formula (III), 
or any 1 term of 6. 
[Formula 3] 

-Y-Si (R') (3 _ a) (OR 2 ) a -Mail) 


(Rl expresses among a formula the aryl group which is not replaced [ hydrogen, an alkyl group, substitution, or ], R2 
expresses hydrogen, an alkyl group, and a trialkylsilyl group, a expresses the integer of 1-3, and Y shows the divalent 
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basis which does not contain the hydrogen atom coupled directly with the hetero atom.) 

[Claim 8] The electrophotography photo conductor of a claim 7 characterized by the following. Y in the 

aforementioned general formula (III) is -Cx H2x. - (x expresses the integer of 1-15.) - Cx'H2x'-2- (x f expresses integer 

of 2-15.), -Cx' f H2x"-4- (x ,f expresses the integer of 2-15.) At least one or more sorts chosen from the group which 

consists of the divalent aryl group which is not replaced [ substitution or ], -CH=N-, -0-, and -COO-. And the divalent 

basis which does not contain the hydrogen atom coupled directly with the hetero atom. 

[Claim 9] the aforementioned photosensitive layer — a gallium-halide phthalocyanine or a hydroxy gallium 

phthalocyanine, an oxy-titanium phthalocyanine, and a halogenation tin phthalocyanine — since — an 

electrophotography photo conductor given in the claim 1 characterized by containing at least one or more sorts in the 

group chosen, or any 1 term of 8 

[Claim 1 0] An electrophotography photo conductor given in the claim 1 characterized by the aforementioned 
photosensitive layer containing one or more sorts chosen from the triaryl amine system compound expressed with the 
benzidine system compound and the following general formula (V) which are expressed with the following general 
formula (IV), or any 1 term of 9. 
[Formula 4] 

(R 8 )n (R r )m 


<tS>V» (IV) 



(R 7 )m (R 8 ')n 


(Among the formula, a hydrogen atom, a halogen atom, the alkyl group of carbon numbers 1-5, and a carbon number 
express the alkoxy group of 1-5, and R6 and R6' may be the same, and may differ from each other.) R7, R7', and the 
substitution amino group by which R8 and R8 f were replaced by a hydrogen atom, the halogen atom, the alkyl group of 
carbon numbers 1-5, the alkoxy group of carbon numbers 1-5, and the alkyl group of carbon numbers 1-2 are 
expressed, and it may be the same and you may differ, m and n express the integer of 0-2. 
[Formula 5] 



(R9 expresses a hydrogen atom or a methyl group among a formula, and n expresses 1 or 2.) Ar6 And Ar7 The aryl 
group which is not replaced [ substitution or ] is expressed and a halogen atom, the alkyl group of carbon numbers 1-5, 
and the substitution amino group by which the carbon number was replaced by the alkoxy group of 1 - 5 and the alkyl 
group of carbon numbers 1-2 are expressed as this substituent. 

[Claim 1 1 ] Electrophotography image formation equipment characterized by for this electrophotography photo 
conductor being an electrophotography photo conductor given in a claim 1 or any 1 term of 10, and an electrification 
means being a contact electrification method in an electrophotography photo conductor and the electrophotography 
image formation equipment which has a cleaning means mechanical in the electrification means row at least. 
[Claim 1 2] Electrophotography image formation equipment according to claim 1 1 characterized by the electrification 
voltage used for the aforementioned contact electrification method having an alternating current component. 


[Translation done.] 
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* NOTICES * 

Japan Pat nt Office is not responsible for any 
damages caused by th use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to electrophotography photo conductors applied 
to a latus field, such as a copying machine, a printer, and facsimile, the manufacture method of those, and the 
electrophotography image formation equipment using it. 
[0002] 

[Description of the Prior Art] Conventionally, with the application of the imaging process of electrification, exposure, 
and development, image formation of electrophotography equipment (PPC), for example, a plain paper copier, a 
LASER beam printer, an LED printer, the liquid crystal printer, etc. is carried out to photo conductors, such as a 
rotating-drum type, they are established after imprinting to imprint material, and obtain a duplication. Although 
inorganic system photo conductors, such as a selenium, an arsenic-selenium, a cadmium sulfide, a zinc oxide, and a-Si, 
are used as a photo conductor used for these It is cheap and the research and development of an organic photo 
conductor (OPC) which were excellent in respect of manufacturability and abandonment nature are also activated. The 
so-called functional discrete-type laminating photo conductor which carried out the laminating of a charge generating 
layer and the charge transporting bed is excellent especially in respect of electrophotography properties, such as 
sensitivity, electrification nature, and its repeat stability, and various proposals are made and put in practical use. 
[0003] However, the endurance required of an electrophotography photo conductor is severe every year, and 
examination of technology required for the improvement in endurance is continued to problems, such as oxidization 
degradation of the surface layer by oxidizing gases, such as ozone generated from wear and the blemish of the surface 
layer puffed up remarkably, and a corona-electrical-charging machine, by the use under wear and the blemish of the 
surface layer by repeat use, especially contact electrification. 

[0004] Recently comes, and generating of a oxidizing gas decreases, and the copying machines and printers using the 
contact electrification method are increasing in number from the reasons of power supply cost being held down. 
However, in order to stabilize the electrification potential of a photo conductor, when the applied voltage which has an 
alternating current component was used, there was a problem that wear on the front face of a photo conductor will 
become large. It considers that combination of the binding resin on the front face of a photo conductor is cut by the 
electric discharge generated between a photo conductor front face and zone-of-contact electrical machinery, and carries 
out low-molecular quantification by it as this cause etc. If the binding resin on the front face of a photo conductor 
carries out low-molecular quantification, when mechanical cleaning of a cleaning blade etc. is being performed, it turns 
out that wear increases remarkably. 

[0005] As a method of reducing wear of a photo conductor, the thing of giving the high surface-protection layer of a 
mechanical strength is shown in a photo conductor front face. Although the bridge formation hardenability resin was 
excellent from the field of a mechanical strength, when constituted only from a cross-linking resin, since a surface- 
protection layer turned into an insulating layer, the photoelectrical property as a photo conductor had fallen victim. 
Specifically, when the bright section potential at the time of exposure rose, and the problem to which a development 
potential margin becomes narrow, and the rest potential after electric discharge went up, and long-term copy printing 
was performed especially, there was a problem to which picture concentration falls. 

[0006] The method of distributing in a surface-protection layer as the technique of giving a photoelectrical property by 
making a conductive metallic-oxide impalpable powder into rheostatic control material is reported (JP,57- 128344, A). 
The fall of the photo conductor photoelectrical property by this method is small, and the problem raised above 
improves notably. However, the resistance of the metallic oxide generally used as a conductive impalpable powder has 
the problem of being greatly dependent on environmental humidity. For the reason, there was an essential problem that 
photo conductor surface electrical resistance will fall to the bottom of high-humidity/temperature, and picture grace 
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will fall greatly when an electrostatic latent image fades. 

[0007] The method of distributing the charge transportation matter, stiffening a binding resin after that, and forming a 
surface-protection layer into a binding resin, as other technique of improving a photoelectrical property, is reported 
(JP,4-15659,A). There was no problem on picture grace without photo conductor surface electrical resistance showing 
humidity dependence by this method. However, addition of a low molecular weight constituent called the charge 
transportation matter checks a hardening reaction, and reduces the mechanical strength of a surface-protection layer. 
Therefore, the mechanical strength of a surface-protection layer had the trouble of falling greatly, by adding a low- 
molecular component called the indispensable charge transportation matter though the high bridge formation 
hardenability resin of a mechanical strength is used, if independent to improvement of a photoelectrical property. 
[0008] The report of measuring improvement in the mechanical strength of a surface layer is carried out by making this 
react with a thermoplastic binding resin from such a viewpoint using the charge transportation matter which has a 
functional group. (JP,6-202354,A, JP,5-323630,A) . According to this method, sufficient mechanical strength can be 
obtained in first stage, without reducing the photoelectrical property of a photo conductor. However, with these 
surface-layer composition, when used under contact electrification for a long period of time, there was a trouble that 
the rapid fall of a mechanical strength took place. It is thought that this cause is what is depended on a strong external 
stress called cutting of combination of the thermoplastic binding resin by the alternating- voltage impression in contact 
electrification too, and if mechanical cleaning of a cleaning blade etc. is used, wear will increase very much. 
[0009] In addition to the problem of wear of a photo conductor, the resistance over a oxidizing gas is also required. 
Namely, ozone and NOx which will be generated compared with scorotron electric discharge if a contact electrification 
method is used Although there are few amounts far, in using the applied voltage which has an alternating current 
component, these oxidizing gases surely occur. When it is going to prolong a life by raising the mechanical strength on 
the front face of a photo conductor, in order that the oxidizing gas which occurred may affect a long time photo 
conductor, the resistance over the oxidizing gas more than before is searched for. 

[0010] Furthermore, if it is going to raise only the mechanical strength of a surface-protection layer in addition to these 
troubles, paper powder and a toner will become easy to adhere to a photo conductor front face, and the problem of as a 
result reducing picture quality will also arise. 
[0011] 

[Problem(s) to be Solved by the Invention] The purpose of this invention does not have an environmental dependency 
and the resistance over affixes, such as a photoelectrical property, a mechanical strength, resistance over a oxidizing 
gas, and paper powder, etc. is offering the electrophotography photo conductor excellent in the print durability which 
can continue a quality picture for a long period of time highly, and the image formation equipment which used it for 
the row. 
[0012] 

[Means for Solving the Problem] This invention persons found out that the above-mentioned problem was solvable by 
making the compound, fluorine atom content compound, and antioxidant which are expressed with the following 
general formula (I) in a photosensitive layer contain. When this photo conductor is especially used for a contact 
electrification method and the electrophotography image formation equipment which has a mechanical cleaning means, 
print durability can be raised by leaps and bounds. 
[0013] 
[Formula 6] 

G — D — F HftSt(l) 

[0014] (The inside of a formula and G are [ a flexible organic subunit and F of an inorganic glassy network subgroup 
and D ] photoelectrical property subunits) 

[0015] It is desirable that the compound expressed with a general formula (I) is a compound expressed with the 
following general formula (II). 
[0016] 
[Formula 7] 

Ar 1 f at 3 
\j Ai 5 \S 
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[0017] The inside of a general formula (II), and Arl -Ar4 The aryl group which is not replaced [ substitution or ] is 
expressed independently, respectively, and it is Ar5. The aryl group or arylene machine which is not replaced 
[ substitution or ] is expressed, and it is Arl -Ar5. 1-4 pieces have the substituent expressed with G-D- inside, and k 
expresses 0 or 1 . 

[0018] Moreover, as a desirable gestalt, it is suitable that the compound of the aforementioned general formula (I) 
forms the structure of cross linkage in a photosensitive layer, and it is desirable that the compound which the 
aforementioned fluorine content compound can join together through the inorganic glassy network subgroup expressed 
with the compound of a general formula (I) and G, and is expressed with a general formula (I), and the fluorine content 
compound form the structure of cross linkage in a photosensitive layer. 

[0019] Furthermore, it is desirable that the layer containing the compound, fluorine atom content compound, and 
antioxidant which are expressed with the aforementioned general formula (I) is a layer in the maximum front face of a 
photosensitive layer, and it is desirable that the aforementioned antioxidant contains also in the layer which does not 
contain a front pan **** compound by the general formula (I). 
[0020] 

[Embodiments of the Invention] Hereafter, the electrophotography photo conductor of this invention is explained in 
detail. The electrophotography photo conductor of this invention has a photosensitive layer at least on a conductive 
base material, and has the layer of others, such as an under-coating layer and a protective layer, if needed. 
[0021] (Conductive base material) As a conductive base material which can be used for this invention, if generally 
used as a conductive base material of an electrophotography photo conductor, paper, plastic film, etc. which the plastic 
film which especially a limit does not have, for example, prepared thin films, such as metals, such as aluminum, nickel, 
chromium, and stainless steel, aluminum, titanium, nickel, chromium, stainless steel, gold, vanadium, a tin oxide, 
indium oxide, and ITO, and conductive grant agent be made to apply or ****** will mentioned 
[0022] Various kinds of processings etc. can be performed in the aforementioned conductive base material if needed in 
the range which does not have influence in quality of image. As such processing, irregular reflection processing of 
anodized coating processing of the front face of the aforementioned conductive base material, hot water oxidation 
treatment, a chemical treatment, coloring processing, graining, etc. is mentioned, for example. As a configuration of 
the aforementioned conductive base material, there is especially no limit, and it can be suitably chosen according to the 
purpose, for example, the shape of the shape of the shape of a drum and a sheet and a plate etc. is mentioned. 
[0023] (Under-coating layer) Although a photosensitive layer is prepared in one front face of the aforementioned 
conductive base material, in this invention, an under-coating layer can be suitably prepared between this conductive 
base material and this photosensitive layer. It is advantageous at the point which can show a reflected light prevention 
operation of the light of this conductive base material etc. depending on the operation or ** as a glue line which pastes 
up ** in one to this conductive base material, and makes this photosensitive layer hold to it when this undercoating 
layer prevents pouring of the charge to the aforementioned photosensitive layer from the aforementioned conductive 
base material at the time of electrification of the aforementioned photosensitive layer, and the case if the 
aforementioned under-coating layer is prepared in the electrophotography photo conductor. 

[0024] As the aforementioned undercoating layer, it can form with the quality of the material generally used for the 
under-coating layer of an electrophotography photo conductor, for example, comes [ at least ] to contain a particle etc. 
if needed further coming [ a binding resin ]. Although there is especially no limit and it can choose suitably as the 
aforementioned binding resin according to the purpose For example, polyamide resin, vinyl chloride resin, a vinyl 
acetate resin, phenol resin, A polyurethane resin, melamine resin, a benzoguanamine resin, polyimide resin, A 
polyethylene resin, polypropylene resin, polycarbonate resin, acrylic resin, Methacrylic resin, a vinylidene chloride 
resin, a polyvinyl-acetal resin, A vinyl chloride vinyl acetate copolymer, a polyvinyl alcohol resin, water-soluble 
polyester resin, A nitrocellulose, casein, gelatin, poly glutamic acid, starch, Starch acetate, amino starch, a polyacrylic 
acid, a polyacrylamide, a zirconium chelate compound, a titanyl chelate compound, a titanyl alkoxide compound, an 
organic titanyl compound, a silane coupling agent, etc. are mentioned. These may be used by the one-sort independent 
and may use two or more sorts together. As the aforementioned particle, titanium oxide, an aluminum oxide, 
oxidization silicon, a zirconium oxide, a barium titanate, silicone resin, etc. are mentioned, for example. These may be 
used by the one-sort independent and may use two or more sorts together. 

[0025] As the method of application at the time of forming the aforementioned undercoating layer, although there is 
especially no limit, the usual methods of application, such as the blade coating method, the MAIYA bar coating 
method, the spray coating method, a dip coating method, the bead coating method, the air-knife-coating method, and 
the curtain coating method, are mentioned, for example. As thickness of the aforementioned undercoating layer, 
usually, it is 0.01-10 micrometers and 0.05-2 micrometers is desirable. 

[0026] (Photosensitive layer) The electrophotography photo conductor of this invention comes to prepare a 
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photosensitive layer on a conductive base material, and contains the compound, fluorine atom content compound, and 
antioxidant as which this photosensitive layer is expressed in the following general formula (I). This photosensitive 
layer You may be a monolayer type and may be the laminating type by which functional separation was carried out at 
the charge generating layer, the charge transporting bed, etc. 
[0027] 
[Formula 8] 

G D — F -ttstCi) 

[0028] G expresses an inorganic glassy network subgroup among a general formula (I). An inorganic glassy network 
subgroup has combination of a metallic oxide, with the reaction machine of an end, repeats other inorganic glassy 
network subgroups and combination, and can form an inorganic glassy network. Specifically obtaining from an 
alkoxide, an acid, and the arbitrary mineral matters that can receive hydrolysis and condensation like a chloride can 
introduce because **** uses the compound which has an about one to 20-carbon number alkoxide, or an aryl oxide 
machine in atoms, such as Si, aluminum, Ti, Cu, Fe, As, Se, and Te, preferably, moreover, the compounds which can 
combine through the inorganic glassy network subgroup expressed with G in the compound expressed with a general 
formula (I) may be other compounds which it may be chosen from the compound expressed with another general 
formula (I) which may differ even if the same as the compound to combine, and can combine with the inorganic glassy 
network subgroup only expressed with G in the compound expressed with a general formula (I) A well-known 
organometallic compound can be used as other compounds which can be combined here, and organoaluminium 
compounds, such as organic titanium compounds, such as organic zirconium compounds, such as a zirconium chelate 
compound, a zirconium-alkoxide compound, and a zirconium coupling agent, a titanium chelate compound, a titanium 
alkoxide compound, and a titanate coupling agent, an aluminum chelate compound, and an aluminum coupling agent, 
an aluminum silicon alkoxide, an aluminum titanium alkoxide, etc. are mentioned. Moreover, silane coupling agents, 
such as a vinyl trichlorosilane, vinyltrimetoxysilane, a vinyl tris-2-methoxyethoxy silane, vinyltriacetoxysilane, 
gamma-glycide SHIKIPURO pill trimethoxysilane, gamma-methacryloxpropyl trimethoxy silane, and gamma- 
aminopropyl triethoxysilane, can also be used preferably, and these can be suitably chosen, in order to acquire the 
property of a desired photosensitive layer. 

[0029] When the compounds expressed with a general formula (I) form a part of structure of cross linkage [ at least ] in 
a photosensitive layer through the inorganic glassy network subgroup expressed with G, the binding energy in a unit 
volume becomes large, and the resistance over strong stress, such as electric discharge and mechanical contact, 
becomes high. Furthermore, it becomes, without not carrying out low-molecular quantification immediately and 
therefore losing a mechanical strength immediately, since the structure of cross linkage is formed, though a part of 
combination should be cut by such stress. 

[0030] D expresses a flexible organic subunit among a general formula (I). A flexible organic subunit is the connection 
section for combining the photoelectrical property subunit expressed with the inorganic glassy network subgroup 
expressed with G which forms the structure of cross linkage, and F. Specifically, it is -Cn H2n. - (n expresses the 
integer of 1-15.) -Cn'H2n f -2- (n* expresses the integer of 2-15.) -Cn"H2n"-4- (n" expresses the integer of 2-15.) What 
introduced -COO-, -S-, -O-, -CH2-C6 H4-, -CH=N-, -(C6 H4)-(C6 H4)-, or these combination and substituents is 
expressed. 

[0031] F expresses a photoelectrical property subunit among a general formula (I). A photoelectrical property subunit 
is a unit which has optical carrier transport properties as mentioned above, and the structure known as charge 
transportation matter can be used as it is conventionally, the skeleton of a compound which specifically has electron 
hole transportability, such as a triaryl amine system compound, a benzine system compound, an aryl alkane system 
compound, an aryl substitution ethylene system compound, a stilbene system compound, an anthracene system 
compound, and a hydrazone system compound, and a quinone system compound, and full — me — non, the skeleton of 
a compound which has electronic transportability, such as a system compound, a xanthone system compound, a 
benzophenone system compound, a cyano vinyl system compound, and an ethylene system In the photo conductor of 
this invention, the compound expressed with a general formula (I) has the photoelectrical property subunit expressed 
with F, and it becomes possible to give a photoelectrical property, without losing the mechanical-strength property of 
the structure of cross linkage, since this couples directly with the at least 1 section of the structure of cross linkage 
through the inorganic glassy network subgroup expressed with G preferably. That is, the layer containing the 
compound expressed with a general formula (I) is not only usable as a surface-protection layer on the front face of a 
photo conductor, but can function as a charge transporting bed of a laminating type photo conductor from the 
mechanical property. 

[0032] In addition to the property of a compound expressed with the above-mentioned general formula (I), this 
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invention can raise oxidation resistance by the antioxidizing effect of an antioxidant by adding an antioxidant. 
Moreover, the adhesion-proof of a photo conductor can be raised by lubricity, low adhesion, etc. which a fluorine 
content compound has by addition of a fluorine content compound. 

[0033] In this invention, it uses in the meaning called the group or unit which constitutes the compound expressed with 
a general formula (I) with the "factice" of an inorganic glassy network subgroup, a flexible organic subunit, and a 
photoelectrical property subunit. 

[0034] In this invention, it is desirable that the compound expressed with the general formula (I) used for a 
photosensitive layer is a compound expressed with the following general formula (II). 
[0035] 
[Formula 9] 
Ar 1 

\ N Af s- 

At 2 


< 


Ar 


Ar 4 


[0036] The inside of a general formula (II), and Arl -Ar5 The aryl group which is not replaced [ substitution or ] is 
expressed independently, respectively, and it is Ar5. The aryl group or arylene machine which is not replaced 
[ substitution or ] is expressed, and it is Arl -Ar5. 1-4 pieces have the substituent expressed with G-D- inside, and k 
expresses 0 or 1 . 

[0037] General formula (II) Inside and Arl -Ar4 The aryl group which is not replaced [ substitution or ] is shown 
independently, respectively, and, specifically, the basis shown in the following structure group 1 is mentioned. 
[0038] 

[Formula 10] 
&JS#1 



— Ar-fZVAr-Xm 


[0039] The inside of the structure expression of a structure group 1, and R3 Hydrogen, the alkyl group of carbon 
numbers 1 -4, the phenyl group replaced by the alkyl group of carbon numbers 1 -4, or the alkoxy group of carbon 
numbers 1-4 or a non-replaced phenyl group, and the aralkyl machine of carbon numbers 7-10 - expressing - R4 
Hydrogen, the alkyl group of carbon numbers 1-4, the alkoxy group of carbon numbers 1-4, or a halogen is expressed, 
m and s express 0 or 1, and t expresses the integer of 1 to 3. Z f is chosen from the basis shown in the following 
structure group 2. 
[0040] 

[Formula 1 1 ] 
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[0041] Among the stracture expression of a stracture group 1, X is a substituent expressed with G-D- and its 

substituent expressed with the following general formula (III) is desirable. 

[0042] 

[Formula 12] 

-Y-Si (R 1 ) (3 . a) (OR 2 ), -IMCIII) 

[0043] The inside of a general formula (III), and Rl The aryl group which is not replaced [ hydrogen, an alkyl group, 
substitution, or ] is expressed, and it is R2. Hydrogen, an alkyl group, and a trialkylsilyl group are expressed, a 
expresses the integer of 1-3, and Y expresses the divalent basis which does not contain the hydrogen atom coupled 
directly with the hetero atom. As an example of Y, the basis shown in the following structure group 3 is mentioned. 
[0044] 

[Formula 13] 

- (ch 2 ) x - - (Cx-H^ ) - 

- (Cx-H 2X -_ 4 ) - - COO - 

-s- -o- 

— C 2 — O - N = CH - 



(R 4 )t (R 4 )t 


(CH2) y (( . )) (CHj), 



[0045] In the inside of the structure expression of a structure group 3, and x, the integer, x', and x" of 1-10 express the 
integer of 2- 1 5, and y and z express the integer of 1 -5, respectively. The basis shown in the following structure 
expression 4 also especially in this is desirable. 
[0046] 

[Formula 14] 
&£#4 

" (CH 2 ) X - - (C x -H 2X -_ 2 ) - 

- (C X «H 2X »J - - COO - 

-S- -O- 

H2 

— c 



[0047] The inside of a general formula (II), and Ar5 The aryl group or arylene machine which is not replaced 
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[ substitution or ] is expressed, and, specifically, the basis at the time of k= 0 shown in the following structure 

expression 5 is mentioned. 

[0048] 

[Formula 15] 

mm 





(R 4 ), 



Ar-(Z) 8 -Ar-X 


[0049] Moreover, general formula Ar5 at the time of k= 1 among (II) Specifically, the basis shown in the following 

structure group 6 is mentioned. 

[0050] 

[Formula 16] 

mm 





Ar - (Z) s - Ar 


[0051] Ar is chosen from the basis shown in the following structure expression 7 among the structure expression of 

structure groups 5 and 6. 

[0052] 

[Formula 1 7] 

mm 



> 


(R 4 ^ (R+k 


[0053] Moreover, Z is chosen from the basis shown in the following structure group 8 
[0054] 

[Formula 18] 
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- (CH 2 ) q - 



- (CH 2 CH 2 0) r - 


-*0 


CH 




(R S )f 



(R5),. 


[0055] The inside of the structure expression of a structure group 8, and R5 It is chosen from hydrogen, the alkyl group 
of carbon numbers 1 -4, the alkoxy group of carbon numbers 1 -4, and a halogen. Moreover, in q and r, the integer of 1 - 
1 0 and t' show the integer of 1 or 2, respectively, and W is chosen from the basis shown in the following structure 
group 9. 
[0056] 

[Formula 19] 


- CH 2 - 


- O- 


- C (CH 3 ) 2 - 


- S - 


- C (CF 3 ) 2 - 


- Si (CH 3 ) 2 - 




[0057] s' expresses the integer of 0-3 among the structure expression of a structure group 9. 

[0058] Although mentioned by showing a concrete functional group [ in / a general formula (I) / for the instantiation 
compound of a general formula (I), and "a compound 1 - a compound 256" ] in following Tables 1-25, this invention is 
not restricted to these. 
[0059] 
[Table 1] 
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k 

Ar 1 

Ar* 

Ar' 

A r « 

Ar 5 

X 

l 

0 


-<©-© 





x 

-CH-N-C"H 3 

2 

0 







-<©-x 

-SiCQtftJ, 

3 

0 

u« 






-<©-x 


4 

0 


-®-Q 




-@-x 


5 

0 


-CHS 1 




X 

-8K0Mt) 3 

• 

s 

0 








7 

0 

Mm 






8 

0 

r ^ 





•StfOEa, - 

9 

0 

Mt 

-Oh© 





I 0 

0 

Ma 





-(CH-HCWCH-), 


[0060] 
[Table 2] 
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k 

Ar 1 

Ar 1 

Ar' 

A r 4 

Ar 8 

X 

1 1 

0 








SKOM«t, 

I 2 

0 








-CKrCOCHCH^,. 
SHOW*), 

1 3 

0 








-(CKsVCOO- 

1 4 

0 





— 


•COCKCHjV 

1 5 

0 

♦ 





-©~Q-x 

-CHrCOO^CKa^ 

1 6 

« 

0 

to 

-® 





-©-<0-x 

<<CHt)rCOO- 

17 

0 







-€H©-x 

SiCOM*), 

1 8 

0 








1 9 

0 

Mt 





-<CH 4 >rCOO- 


[0061] 
[Table 3] 
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.fi q alii 


A r 1 

A r * 

A r 3 
* * * 

A r 4 

A r 5 

X 

2 0 

0 






SKOKa), 

2 1 

0 


Ma 





2 2 

0 







2 3 

0 





^ x 

-CH^CXKCH^ 

2 4 

0 




^^^^ 


-CHrCOO-CK r 

2 5 

0 



MMM 

- 



2 6 

0 







2 7 

0 





■ — 


• 

-<CK^rCOO. 

2 8 

0 


-©"Ma 




^CK^VCOO- 


[0062] 
[Table 4] 
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k 

A r 1 

Ar 2 

Ar 1 

Ar 4 

Ar' 

X 

2 9 

• 

0 


Ml 






SHOW,*, 

3 0 

0 

-Q- M. 







(CH^VrSKOWtjj 

3 1 

0 


w« 





^ X 


3 2 

0 

» 








3 3 

0 








3 A 

0 





- — 


•COO-CHr 

3 5 

0 

• 

M« 






Si<OM«)j 

3 6 

0 

H* 







[0063] 
[Table 5] 
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k 

Ar 1 

Ar 4 

Ar 1 

Ar* 

Ar 1 

X 

3 7 

0 

Urn 


* 




3 8 

0 

Mm 

Mi 







3 9 

0 


Hm 
M« 






XHyCOO-CCKsfc. 

4 0 

0 








4 1 

0 

-drum 

Ma 





-(CHjJrCOO- 

4 2 

0 

Urn 







CK s C«K«-(CH«)r 
Si(OMt), 

4 3 

0 



• 



S«OMV>, 

4 4 

0 







-®-x 


m 

4 5 

0 









4 6 

0 







•CKyCOO* 

CH,C % H 4 -(CH-J r 
StfOM«)j. 

4 7 

0 

Kt 

-o-o 




x 

•CCH^COO- 

4 8 

0 






■<CH*>rCOO- 
SUOM«Jh| 


[0064] 
[Table 6] 
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k 

1 Ar l 

Ar 1 

1 Ar 3 

Ar 4 

Ar 1 

X 

4 9 

0 







5 0 

0 







-<©~x 

■ 

-CR-CH-CKy 
SiCOBt), 

S 1 

0 







-CH-CH^CH,), 

5 2 

0 







-CH«CK-CCH^ 

* 

5 3 

0 









5 4 

0 

M« 






• 

♦CH-CH-CCH^ 

5 5 

0 

Ma 







5 6 

0 




- 


•CK • CH-C »H v 

• • 

5 7 

0 

Hi 







<CK s ) r 3l<OM«>, 

5 8 

0 

ok. 




^®-x 



[0065] 
[Table 7] 
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k 

A r 1 

Ar' 

Ar' . 


Ar J 

X 

5 9 

0 

bU 

-Oh® 

— 





6 0 

0 


-©•<© 





6 1 

0 

Mm 

-©H© 



— 

* 

H©-X 


6 2 

0 

u* 

-©-© 


> 



6 3 

0 

y •*■• %, 

-©-© 

^^^^^ 

* 

~©- x 


6 4 

0 


-©-© 





6 5 

0 

Ma 

-©-© 






e s 

0 


-©^© 




-©-x 


6 7 

0 

M« 
M. 

-©-© 


... 

hQ~x 

(CH t ) r S2<OM«) 3 

6 8 

0 





-©-x 



[0066] 
[Table 8] 
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k 

Ar 1 

Ar* 

Ar • 


Ar * 

X 

6 9 

1 

Mt 



Mt 
Mt 

Mt Mt 

■S«OMt>, 

7 0 

1 

Xt 
Mt 



Mt 


•SCOMt), 

7 1 

X 

Ift 

OMa 

Ma 



-€^-om. 

Ma. M* 

-^-<^- 

.CH-N-CCHj), 

•a(OMt), 

7 2 

1 

ytt 

Ma 



Mt 

.H^-OMt 


•CH-NMCHt), 
-SKOMi), 

7 3 

1 


-© 

hQ-x 


Mt Mt 

•CH»N-<CH*), 
" -S(OKt), 

7 4 

• 

1 


-© 


Mt 
W. 

Mt Mt 

-SiCOMtH 

7*5 

1 

Ma 


-^~x 

^"Ma 




1 * 

ICa 

-a 



w* act 

-SKOEtt), 

7 7 

1 

Mt 



-^~Mt 

Mt M« 

■CH-C<CH-j» 
-S«QMt>, 

7 8 

1 

Mt 



Ma 

Mt M« 

•S*OMa>, 


[0067] 
[Table 9] 
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k 

Ar 1 

A r » 


A r • 

Ar« 

X 

7 9 

i 

Mm 

^© 

^©-x 

Mt 
■^©-Mt 

Ma X« 

•{CKjVSifOM.j, 

8 0 

• 

M« 

^d-Um 

-© 


M* 

■ 


•SUOMaJ, 

8 1 


Ht 


H©- x 

Mi 

-<Q-©- 


8 2 


OMt 

-Q 


-£^-OMa 



8 3 


M« 


-©-x" 

Ma 
Ma 


* 

8 4 

* 



H© 


Ma 

-d-M. 


-CK-ClWCJJt), 
' -Si(OMa), 

8 5 

i 


-© 




-CH«CH-<CHt>3 
-S^OMa* 

8 6 


Ma 

OKa 

H© 


Mt 

Ma Ma 

-SHOW*), 

8 7 

x 

Ma 

OK. 


-<©-x 



-SttOMa^ 

8 8 


M. 

-© 



H©-d- 

-CH-CH-iCHj), 
•SUOMafc 


[0068] 
[Table 10] 
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ft*** 

k 

Ar 1 

Ar 1 

Ar 1 

A r * 

Ar 1 

X 

8 9 

0 


-©-x 





-©-x 


9 0 

0 

M# 
M. 

-©-x 







9 1 

" 0 


" -©-x 

* 



• 

-©~x 


9 2 

0 

-C^- Mi . 

H©-X 




-©-x 


9 3 

0 



■ 

— 

-©-x 


9 4 

0 


-©- X 



-©-** 


9 S 

0 


-©-x 

— 





9 6 

0 

K« 






-©-x 

<CH^ r C,K 4 - 

9 7 

• 

0 







-©-x" 


9 8 

0 

-©-© 




-©- x 



[0069] 
[Table 11] 
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<t&&> 

k 

Ar 1 

Ar' 

Ar 1 

Ar 4 

Ar 8 

X 

9 9 

0 


-©~* 





-©- X 

•CKmCK-SiCOEu, 

1 0 0 

0 

M« 
M« 

H©~X 






•CH»CH-CH a 

L 0 t 

0 

Ma 








1 0 2 

0 



— 

— — » 

-©-X 


1 0 3 

0 



MM- 



•SMij(OM«) 

1 0 4 

0 


• 

— 



H©-X 

-SKOEtfj 

1 0 5 

0 

M« 



^^^^^ 

-©-x 

-CK-CK-CCH^w 

1 0 6 

0 






•CK * CTf 'Cf TX^ 

1 0 7 

0 







-CH-CH-C^H-r 

1 0 8 

0 

-©-© 




• 

-CH-CH-iCK.), 


[0070] 
[Table 12] 
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[0071] 
[Table 13] 
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1 l 9 


1 2 0 


l 2 l 


t 2 2 


1 2 5 


A r 


Mm 


-^~Mt 


Ar 2 


Ar 1 


Ar 4 


Ar* 


SKOKtJ, 


(CH^-SKOW.), 


-<D-x 


^CKs^j-COO- 

SttOMtfe 

-CKrCOO. 

-(CHa^rCOO- 
CHtC^CH^r 
CH 1 C t K r CCK 1 ? r 


12 6 o 


1 2 7 


1 2 8 


M« 


■4- 


Mt 
Mt 


Mt 
Mt 


CHaCtK^^ffOMth 


1 2 9 


X 


saowth 


L 3 0 


I 3 I 


[0072] 
[Table 14] 
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[0073] 
[Table 15] 
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k 

Ar ' 

A r 1 

Ar 3 

Ar 4 

A r 8 

X 

1 4 3 

i 

Ma 






1 4 4 

• 



-©-x 

Mi 



1 4 5 



-©-x 


IC« 
X. 

1 

• 

1 4 6 



-©-* 

-©-x 

hU 

-©-<Q~ 

• 

1 4 7 

* 




Ma 

w 


1 4 8 






M« M« 

-(CHdrSiCOEt), 

1 4 9 

x 


-©~x 





1 5 0 

1 


-©- X 



M« Kt 


1 5 1 

> 




M« 

-©""©- 


1 5 2 



-©-* * 


Ma 

-©-©- 



[0074] 
[Table 16] 
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k 

Ar 1 

Ar 1 

Ar 3 

Ar 4 

Ar 1 

X 

1 5 3 

1 



-<©-x 



-CH -CH-SiCOSo, 

1 5 4 

1 






-CH»CH-CH 4 

1 5 5 

1 




Mt 



1 5 6 

1 


H©~X 


• 

• 

3ft M« 

^BHD- 

•SIMOOM*), 

15 7 

1 





Ma M« 

-CK-CH^CHtH 
-SIMasCOM*) 

1 5 8 

1 



-Q-x 

Ml 

*b-b~ 

-GK*CH-<CHsfc 
SlfOEt), 

1 5 9 

1 

K« 


x 


-b-b- 

•CH ™ CH-C^H*- 

1 6 0 

* 

0 

* 

-®~x 

-^©- X 


-b-d- 

-CK ■ CH«C tH«- 

I 6 1 

I 



x 



•CH-CH-CK- 

1 6 2 

1 


-@-x 

x 



-CH-CM^CMth 


[0075] 
[Table 17] 
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1 6 3 


t 6 4 


i e 5 


16 6 


I 6 7 


I 6 8 


1 6 9 


1 7 0 


1 7 1 


A r 1 


Ar* 


-©-x 


Ar 1 


-Q-x 


Ar 


Ar * 


Mi M* 


•CH-N-CH, 


•saoEa, 




(CHa^rSaOMa^ | 

Mt j 


1 

■StfOMQgM* J 

Ma 



Ms 


SO^OWa j 


M« M« 




1 «(OK«H 


t 7 2 


M« 


•SUOMtH 


[0076] 
[Table 18] 
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k 

Ar 1 

Ar' 

Ar ' 

Ar* 

Ar 1 

X 

17 3 



-4^-x 

-©-x 


Mt Mt 

SKOMt), 

1 7 4 

• 

Mm 
M« 

-4^-x 

-©-x 

Mt 
Mt 

Mt Mt 

(CH^iCOMt), 

1 7 S 

i 

M« 
M. 

-@-x 


^C^M. 


-CHrCOO^CH^ 
SICOMt^ 

I 7 6 



-0~ x 

-<©~X 

Mt 
-©~M. 

Ml V. 

HQ-O- 

•CHrCOC 
SifOMai, 

1 7 7 


» 

-^~Mt 



~^~Mt 

at. M< 

• 

(CHt^KOMt), 

1 7 8 

i 


-©~x 



Mt Mt 

W- 

KCHjJrCOO- 
SitOMt)» 

1 7 9 

. 

-© 

h©-x 


^© 

Mt Mt 

-COO-CK*C«K«. 
CCHj^COMt), 

1 8 0 

i 

-© 


-©-x 


Mt Mt 

^S~©~ 

-CHrCOQ-CCH,),. 
StfOMtfe 

1 8 1 

i 


-©— X 


-© 

Mt Mt 

C^-SUOMt)) 

1 8 2 





-© 

Mt Mt 

-b-<d- 

CHjCtM^CHjh- 
SWOMtl* 

1 8 3 



x 


^© 

Mt Mt 

-<©-<^- 

(CH^rS^OMt), 

I 8 4 



-<©-x 


^© 

Mt M« 

•(CH.VrCOO- 
SKOMtJj 


[0077] 
[Table 19] 
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k 

A r 1 

Ar 1 

Ar * 

Ar* 


X 

1 8 5 

1 

-@ 


-©-©- X 




1 8 6 

1 

-© 


H©-^-X 

-© 

-©-©- 

-COO-CHrC^. 

1 8 7 

1 


-®~@~x 


^© 

•©-©- 


1 8 8 

1 

fife 
M« 






I 8 9 

1 


-©-x 




-COO-CHrC^- 

1 9 0 

• 

1 



-©-x 




l 9 i 

1 



^©-x 



-CHrCOOKCH^- 

1 9 2 

1 

• 



-©— x 



<CH*>rCOO. 
(CKtHrS^OMt)! 

1 9 3 

1 


-©-x 




CK^^CHxV 
SKOM«), 


[0078] 
[Table 20] 
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k 

A r 1 

Ar' 

Ar' 

Ar* 


X 

l 9 4 

0 

H©~X 








i 9 5 

0 

» 

-©-x 





* 


1 9 6 

0 








1 9 7 

0 

-®-x 





H©-X 

* * 

1 9 8 

0 

-©-x 

hQ^x 

• 




1 9 9 

0 



— 



-©-x 

• 

2 0 0 

0 

-©-x 


— 



-©-x 

KCB^trSKOM*), 

2 0 1 

0 






-©-x 


2 0 2 

0 

Hg>-X 

-©-x 

— 



-©-x 

(CK t > r SHOM«), 

2 0 3 

0 

""©~ X 




Ml,, 



[0079] 
[Table 21] 
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[0080] 
[Table 22] 
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k 

Ar 1 


Ar 5 

Ar 4 

Ar 1 

X 

2 1 4 

0 

H©~X 






2 I 5 

0 







-O-x 


2 1 6 

0 


-®-x 


— — 


• 

-SifOM.),** 

2 1 7 

0 


H©-X 





2 1 S 

0 



* 

* 




2 1 9 

0 

-O-x 

* 

H©-X 


< 

H©-X 

■CKCHi), 

2 2 0 

0 


-©~X 

_ 

• 

• 

^©~X 


2 2 1 

0 

• 







-©~X 

-SUOEt, 

2 2 2 

0 

-O-x 








2 2 3 

0 


-0~ x 




-(Ca^o^CHtj, 

-SUQMtM«f« 


[0081] 
[Table 23] 
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k 

Ar ' 

Ar* 

Ar J 

Ar* 

Ar' 

X 

2 2 4 

1 

-©-x 

-©~x 


-Q-x 



2 2 5 

1 


h©-i 

•©-x 

•Q-x 


-(CK^rSKOEo, 

2 2 8 

1 

-©-x 

-©-* 


-Q-x 



2 2 7 

1 

-O-x 

-©-x 

-©-x 

• 

-Q-x 



2 2 8 

1 



-©-x 


-o-o- 

m 

-CHjCKj-CH, 

2.2 9 

1 

-©-x 



-©-x . 

^©^- 


2 3 0 

1 

-O-x 


-©-x 


M# Mi 

-CH-CK-tCH^, 

2 8 1 

1 

• 

-©-* 

-©-x 


-©-©- 


2 3 2 

1 

-©-x 


-©-x 

-Q-x 

-©-©©- 

-SK0M«>, 

2 3 3 

1 



-©-x 

-Q-x 

H©H©- 

-St<Ott«>,M« 

2 3 4 

1 

-©-x 


-©-x 

-Q-x 

-©~©~ 

•CH *CK«CfH t < 
«(OM.), 


[0082] 
[Table 24] 
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It 

Ar 1 


Ar 1 


Af 8 

X 

2 3 5 

i 

-©-X 


-©-x 

"■©— X 



2 3 6 

i 

-©~x 


-©-x 


-O-O- 


2 3 7 

* 


-©— X 



-O-i 



2 3 8 

i 

-©-x 

-©-x 

-©-x . 




2 3 9 


-©-jc 




■o-o- 


2 4 0 


-©-x 

-©-x 


-O-r 



2 4 1 

1 



-©-x 

• 

-©-x 

M. M. 


2 4 2 

1 


-©-x 

-@-x 




2 4 3 

• 


-©-x 

-©-X 

-©-x 


W- 


2 4 4 


-©-x 


-©— X 





[0083] 
[Table 25] 
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k 

Ar, 

Ar 3 

Ar, 

Ar 4 

Ar t 

X 

245 

0 




— 


-COMOU,- 
Si(0iPr) 3 

246 

0 

Me 

-0-© 

— 

— 


-C00-CH 2 -CA- 
(CHj),-Si (OiPr) s 

247 

0 

MS 

hOhD 

— 

— 


-CH 2 -C00-(CH 2 )3- 
Si(0iPr) 3 

248 

0 

14* 


— 

— 


-CHa-COO-CHj- 
(CHj) %-* 
Si(0iPr) 3 

249 

0 

Ms 

-€HD 

— 

— 

h0>- x 

-(CH^-COC- 
(CH 2 ) r Si<0iPr)* 

250 

0 

Ms 

-€>-© 

— 

— 


-(CHjJj-COO-CHj- 
Si(0iPr) 3 

251 


M* 



Mo 


-coo- (ay 3 - 

Si(0iPr> 3 

252 


Mo 


-©-* 

Ms 


-COO-CH 2 -QH4- 
(CH2) 2 -Si(0iPr), 

253 


Ms 


-CH 



-CHa-C00-(CH a )^ 
Si(0iPr> 3 

254 


Me 

— ®~* 

-<0>- x 

Me 


-Ofe-COO-CH,- 
CftH - (CHj) 2* 
Si(0iPr) 3 

255 

- 

Mt 



Mo 

-©-■. 


-(CHj) r C00- 
(Cfyj-SiCOiPr), 

256 


Ms 


-<0^ 


M« U. 

f to t M V ^b. .M a 

-(CH 2 ) 2 -COO<H 2 - 
CfiH< — (CHg) 2~ 
Si(OiPr), 


[0084] Although the content of a compound general formula [ which is used for the photosensitive layer of this 
invention ] (I) Expressed can be used in 1 - 1 00% of the weigjit of the range, it is preferably desirable to consider as 40 
- 60 % of the weight still more preferably ten to 90% of the weight. 

[0085] In this invention, the fluorine content compound used for a photosensitive layer has the effect of preventing the 
adhesion of a toner, paper powder, etc. to a photo conductor front face, and fluorine content resins, such as truffe 
RUORO ethylene, a tetrafluoroethylene, a fluoride vinyl, and fluoride BUNIRIDEN, or the particle of those can be 
used for it. 

[0086] Especially a suitable thing also in the fluorine content compound used for the photosensitive layer of this 
invention By using ** which is the compound in which crosslinking reaction is possible, and these through the 
inorganic glassy network subgroup expressed with G in the compound expressed with a general formula (I) which has 
an alkoxysilane machine, a silanol group, etc. Since the fall of the mechanical strength by a fluorine content compound 
and the compound expressed with a general formula (I) forming a part of structure of cross linkage [ at least ] in a 
photosensitive layer, and making a fluorine content compound contain decreases, it is suitable. As a fluorine content 
compound which has an alkoxysilane machine, a silanol group, etc. Triethoxysilane, (Trideca fluoro -1,1 and 2, 2- 
tetrahydro octyl) Trimethoxysilane, 3-(heptafluoro isopropoxy) propyl triethoxysilane, (3,3, and 3 -truffe RUORO 
propyl) A 1H, 1H, 2H, 2H-perfluoroalkyl triethoxysilane, 1H, 1H and 2H, 2H-perfluoro decyltriethoxysilane, 1H, 1H 
and 2H, and 2H-perfluoro octyl TORIETOSHI xylan etc. is mentioned. 

[0087] Although it is desirable to consider as 15 or less % of the weight in the layer to add as for the addition of the 
fluorine content compound used for the photosensitive layer of this invention, when the compound and bridge 
formation which are expressed with a general formula (I) are possible, it is also possible to add about 40% of the 
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weight. 

[0088] In this invention, the antioxidant used for a photosensitive layer is added in order to prevent degradation by 
oxidizing gases, such as ozone generated with an electrification vessel. Since the photo conductor will have contacted 
by the oxidizing gas for a long time when the mechanical strength on the front face of a photo conductor is raised, 
resistance stronger than before is required. Then, in addition to using what has oxidation resistance as structure of a 
photoelectrical property subunit expressed with F in the compound expressed with a general formula (I), in the 
electrophotography photo conductor of this invention, it has high oxidation resistance by adding an antioxidant. As an 
antioxidant, although a hindered phenol system or a hindered amine system is desirable, you may use an antioxidant 
with well-known organic sulfur system antioxidant, force fight system antioxidant, dithiocarbamic-acid salt system 
antioxidant, thiourea system antioxidant, bends imidazole system antioxidant, etc. As a hindered phenol system 
antioxidant 2, 6-G t-butyl-4-methyl phenol, 2, a 5-G t-butyl hydroquinone, an N and N'-hexamethylene screw (5-G t- 
butyl-4-hydroxy hydronalium thinner MAIDO 3 --) 3 5-G t-butyl-4-hydroxy-benzyl force FONETO-diethyl ester, 2, 4- 
screw [(octyl thio )methyl]-o-cresol, 2, 6-G t-butyl-4-ethylphenol, A 2 and 2'-methylene screw (4-methyl-6-t- 
butylphenol), A 2 and 2'-methylene screw (4-ethyl-6-t-butylphenol), 4 and 4 f -butylidenebis (3-methyl-6-t-butylphenol), 
2, 5-G t-amyl hydroquinone, 2-t-butyl-6-(3-butyl-2-hydroxy-5-methyl benzyl)-4-methylphenyl acrylate, 4, and 4 f - 
butylidenebis (3-methyl-6-t-butylphenol) etc. is mentioned. 

[0089] The most desirable gestalt contains simultaneously the antioxidant used for this invention at a photosensitive 
layer in the surface-protection layer containing the compound and fluorine content compound which are expressed with 
a general formula (I). However, ozone and NOx which are generated in live-part material Although there are not only 
the surface chisel of a photo conductor but few amounts, gas permeates to a photosensitive layer called lower layer 
charge generating layer and charge transporting bed, and causes oxidization degradation. Therefore, in order to raise 
the oxidation resistance of the whole photo conductor, it is desirable to add an antioxidant also in the layer which does 
not contain the compound expressed with a general formula (I). 

[0090] As an addition of the antioxidant used for the photosensitive layer of this invention, even when adding in which 
layer, 15 or less % of the weight of each class is desirable, and 10 or less % of the weight is still more desirable. If it 
exceeds 15 % of the weight, evils, such as a fall of a mechanical strength and a fall of a photoelectrical property, will 
arise. 

[0091] General formula (I) When forming the bridge formation film containing the compound, fluorine content 
compound, and antioxidant which are expressed, crosslinking reaction is independently possible for the compound 
general formula (I) Expressed, and it can form a bridge formation hardening film. However, in order to make good film 
properties, such as front- face nature and intensity, it is desirable to use simultaneously other hardenability compounds 
which can be combined through the inorganic glassy network subgroup expressed with G in the compound general 
formula (I) Expressed. 

[0092] When the compound expressed with a general formula (II) is chosen as an example of a compound expressed 
with a general formula (I), as a hardenability compound used together for film formation, a hardenability siloxane resin 
well-known as silicon hard-coat etc. can be used. Specifically, the organic system siloxane resin and alkoxysilane 
which have two or more silanol groups, silane coupling agents, those mixture, etc. can be used. 
[0093] In order to acquire a desired property in this photosensitive layer if needed, you may make a photosensitive 
layer contain leveling agents, such as a well-known additive, for example, a silicone oil etc., besides the 
aforementioned indispensable component, etc. in this invention. 

[0094] As for the compound, fluorine content compound, and antioxidant which are general formula [ which is used 
for a photosensitive layer ] (I) Expressed, in this invention, it is desirable to contain the blemish on the front face of a 
photo conductor, prevention of degradation by wear, and the adhesion of a toner and paper powder to a photo 
conductor front face in the layer in the maximum front face of a photosensitive layer from a viewpoint which 
degradation by oxidizing gases, such as ozone generated in prevention and the electrification process on the front face 
of a photo conductor, prevents. For example, in the case of the structure of having a surface-protection layer on the 
maximum front face of a photosensitive layer, it is desirable to make the surface-protection layer contain these 
compounds, and it can use a well-known thing from the former as a photosensitive layer used as the ground. The layer 
structure of a photo conductor which has this photosensitive layer may be arbitrary, the laminating type which carried 
out the laminating of a charge generating layer and the charge transporting bed is sufficient as it, and the monolayer 
type containing charge generating material is sufficient as it. Moreover, it is desirable to make the compound, fluorine 
content compound, and antioxidant which are expressed with a charge generating layer to a charge transporting bed by 
the general formula (I) when a charge generating layer is the maximum surface layer when a charge transporting bed is 
the maximum surface layer contain by the case where a photosensitive layer is a laminating type. When a 
photosensitive layer is a monolayer type, into it, with charge generating material etc., the compound, fluorine content 
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compound, and antioxidant which are expressed with a general formula (I) are made to contain, and it can use further 
again. 

[0095] Although it is desirable in this invention to contain the compound, fluorine content compound, and antioxidant 
which are expressed with a general formula (I) in a surface-protection layer as above-mentioned when preparing a 
surface-protection layer in a photosensitive layer In order to form a surface-protection layer, with the compound, 
fluorine content compound, and antioxidant which are expressed with a general formula (I) After responding to **, 
preparing the coating liquid which mixed the solvent etc. to the hardenability siloxane resin which is the hardenability 
compound of the aforementioned publication if needed and applying on a photosensitive layer, it is desirable by 
heating to carry out bridge formation hardening from a viewpoint of surface intensity. 

[0096] it is added for liquid viscosity control etc., the usual organic solvents, such as a methanol, ethanol, n-propanol, 
n-butanol, benzyl alcohol, a methyl cellosolve, ethylcellosolve, an acetone, a methyl ethyl ketone, a cyclohexanone, 
methyl acetate, acetic-acid n-butyl, a dioxane, a tetrahydrofiiran, methylene chloride, and chloroform, are mentioned as 
a solvent which can be used, and the solvent used for formation of a surface-protection layer in this invention is 
independent in these — or two or more sorts can be mixed and it can use 

[0097] In formation of the surface-protection layer of this invention, although you may carry out with a non-catalyst in 
case a bridge formation hardening reaction is performed, you may use a suitable catalyst. As a catalyst, the iron salt of 
organic titanium compounds, such as organic tin compounds, such as tin, a tetrapod-n-butyl titanate, and tetrapod 
isopropyl titanate, and an organic carboxylic acid, manganese salt, cobalt salt, zinc salt, a zirconium salt, etc. are 
mentioned bases, such as acid catalysts, such as a hydrochloric acid, a sulfuric acid, formic acid, an acetic acid, and a 
trifluoroacetic acid, ammonia, and a triethylamine, a dibutyl tin diacetate, dibutyltin dioctoate, and for a start [ OKUE 
acid ]. Moreover, the temperature in the case of a hardening reaction is preferably set as room temperature -150 degree, 
although there is especially no limit. 

[0098] In this invention, the usual methods, such as the blade coating method, the MAIYA bar coating method, the 
spray coating method, a dip coating method, the bead coating method, the air-knife-coating method, and the curtain 
coating method, can be used as the method of application of the surface-protection layer containing the compound, 
fluorine content compound, and antioxidant which are expressed with a general formula (I). As for the thickness of a 
surface-protection layer, it is desirable to be referred to as about 1-10 micrometers. 

[0099] In this invention, when adopting a laminating type photosensitive layer, the charge generating layer which 
constitutes it contains charge generating material and a binding resin, in a charge generating layer, may respond to ** 
and may add well-known additives, such as a leveling agent (surface smoothing) and a coupling agent (improvement in 
adhesion). 

[0100] As a charge generating material used for the charge generating layer of this invention, an organic pigment and 
colors, such as inorganic system photoconductivity material, such as an amorphous selenium and crystallinity 
selenium-tellurium alloy, a selenium-arsenic alloy, other selenium compounds and a selenium alloy, a zinc oxide, and 
titanium oxide, a phthalocyanine system, a squarylium system, an anthanthrone system, a perylene system, an azo 
system, an anthraquinone system, a pyrene system, pyrylium salt, and thia pyrylium salt, are used. Also in it, especially 
since photosensitivity is high, it is suitable, and a phthalocyanine system compound has a non-metal phthalocyanine, an 
oxy-titanium phthalocyanine, a gallium-halide phthalocyanine, a hydroxy gallium phthalocyanine, and a desirable 
halogenation tin phthalocyanine. the Bragg angle especially in an X diffraction spectrum (2theta**0.2 degree) 7.4 
degrees, 16.6 degrees, 25.5 degrees, the chloro gallium phthalocyanine that has specific crystal form with a diffraction 
peak strong against 28.3 degrees, or the Bragg angle in an X diffraction spectrum (2theta**0.2 degree) The hydroxy 
gallium phthalocyanine which has specific crystal form with 7.5 degrees, 9.9 degrees, 12.5 degrees, 16.3 degrees, 18.6 
degrees, 25.1 degrees, and a diffraction peak strong against 28.3 degrees It has high charge generating efficiency from 
the light to the light of the large field of near-infrared light, and is especially desirable. 

[0101] As a binding resin used for the charge generating layer of this invention, although it is polyvinyl butyral resin, a 
polyvinyl-formal resin, a partial denaturation polyvinyl-acetal resin, polycarbonate resin, polyester resin, acrylic resin, 
a polyvinyl chloride resin, polystyrene resin, a polyvinyl-acetate resin, a vinyl chloride vinyl acetate copolymer, silicon 
resin, phenol resin, a Polly N-vinylcarbazole resin, etc., it is not limited to Kora soil, these binding resins are 
independent — or two or more sorts can be mixed and it can use The compounding ratio (weight ratio) of the charge 
generating material and the binding resin which are used for the charge generating layer of this invention has the 
desirable range of 1 0: 1 - 1 : 1 0. 

[0102] as a solvent used for applying the charge generating layer of this invention, the usual organic solvents, such as a 
methanol, ethanol, n-propanol, n-butanol, benzyl alcohol, a methyl cellosolve, ethylcellosolve, an acetone, a methyl 
ethyl ketone, a cyclohexanone, methyl acetate, acetic-acid n-butyl, a dioxane, a tetrahydrofuran, methylene chloride, 
and chloroform, are mentioned, and independent in these — or two or more sorts can be mixed and it can use Generally 
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in this invention, 0.1-5-micrometer 0.2-2.0 micrometers are preferably suitable for the thickness of a charge generating 
layer. 

[0103] It can set to this invention and the usual methods, such as the blade coating method, the MAIYA bar coating 
method, the spray coating method, a dip coating method, the bead coating method, the air-knife-coating method, and 
the curtain coating method, can be used as the method of application of a charge generating layer. 
[0104] In this invention, the charge transporting bed in a laminating type photosensitive layer contains charge 
transportation material and a binding resin, or contains macromolecule charge transportation material. 
[0105] As a charge transportation material used for the charge transporting bed of this invention Quinone system 
compounds, such as para benzoquinone, a chloranil, BUROMANIRU, and anthraquinone, a tetracyano quinodimethan 
system compound, 2 and 4, and 7-trinitro full — me — full, such as non, — me — non — a compound — A xanthone 
system compound, a benzophenone system compound, a cyano vinyl system compound, Electronic suction nature 
matter, such as an ethylene system compound, a triaryl amine system compound, a benzidine system compound, an 
aryl alkane system compound, an aryl substitution ethylene system compound, a stilbene system compound, an 
anthracene system compound, a hydrazone system compound, etc. are raised, such charge transportation material is 
independent - or two or more sorts can be mixed and it can use Since it has high charge (hole) transportation ability 
and the outstanding stability, especially the benzidine system compound expressed with the following general formula 
(IV) and the triaryl amine system compound expressed with the following general formula (V) can be used especially 
preferably. Each example of a compound is shown in a table, these are independent - or two or more sorts can be 
mixed and it can use 
[0106] 

[Formula 20] 


(R a )n 


4t£* (IV) 





[0107] The inside of a general formula (IV), and R6 And a hydrogen atom, a halogen atom, the alkyl group of carbon 
numbers 1-5, or a carbon number expresses the alkoxy group of 1-5, and R& may be the same and may differ. A 
hydrogen atom, a halogen atom, the alkyl group of carbon numbers 1-5, and a carbon number may express R7, R7 f , 
and the substitution amino group by which it was replaced by the alkoxy group of 1-5, or the alkyl group of carbon 
numbers 1-2, and R8 and R8 f may have them, and may differ from each other. [ same ] m and n express the integer of 
0-2. 
[0108] 

[Formula 21] 


[0109] The inside of a general formula (V), and R9 Expressing a hydrogen atom or a methyl group, n expresses 1 or 2. 
Ar6 And Ar7 The aryl group which is not replaced [ substitution or ] is expressed and the substitution amino group 
replaced by the alkyl group of a halogen atom and carbon numbers 1-5, the alkoxy group of carbon numbers 1-5, or the 
alkyl group of carbon numbers 1 -2 is expressed as this substituent. 

[01 10] Although mentioned by showing a concrete functional group [ in / a general formula (IV) / for the instantiation 
compound "IV-l-IV-54" of the benzidine system compound expressed with a general formula (IV) ] in the following 
table 26, this invention is not restricted to these. 

[0111] 
[Table 26] 


Page 37 of 45 


No. 

R\ 
R* 

(R T )» 

(R 8 )n* 

No. 



(R 8 % 

IV- 1 

CHa 

H 

H 

IV-28 

CI 

H 

H 

rv-2 

CHa 

2-CHa 

H 

IV-29 

CI 

2-CHa 

H 

IV-3 

CHa 

3-CHs 

H 

IV-30 

CI 

3-CHa 

H 

rv-4 

CHa 

4-CHa 

H 

IV-31 

CI 

4-CHa 

H 

rv.5 

CHa 

4-CHa 

2-CHa 

IV-32 

CI 

4-CHa 

2-CHa 

IV-6 

CHa 

4CHa 

3-CHa 

IV-33 

CI 

4-CHa 

3-CHa 

IV-7 

CHa 

4- CHs 

4-CHa 

IV-34 

CI 

4-CHa 

4-CHs 

IV-8 

CHa 

3, 4-CHa 

H 

IV-35 

C*Hfl 

H 

H 

IV-9 

CHs 

3, 4-CHa 

3,4-CHa 

IV-36 

C2Ha 

2-CHa 

H 

IV- 10 

CHa 

4-C2H5 

H 

IV-37 

C2H5 

3-CHa 

H 

IV-11 

CHa 

4.C3H7 

H 

IV-38 

C2H5 

4-CHa 

H 

IV- 12 

CHs 

4-C4H9 

H 

IV-39 

C2H5 

4-CHa 

4-CHs 

IV- 13 

CHa 

4-CiHa 

2-CHa 

IV-40 

C2Ha 

4-CaHa 

4-CHs 

IV- 14 

CH» 

4-C2H5 

3-CHa 

IV-41 

CaHa 

4-G1H7 

4-CHa 

IV- 16 

CHa 

4-CaHa 

4-CHa 

IV-42 

C2H* 

4-C4H., 

4-CHa 

IV- 16 

CHs 

4-CaHi> 

3,4-CHs 

IV-43 

OCHs 

H 

H 

IV- 17 

CHs 

4-CaH? 

3-CHa 

IV-44 

OCHs 

2-CHa 

H 

IV- 18 

CHs 

4-CaHv 

4-CHa 

IV-45 

OCHs 

3-CHs 

H 

IV- 19 

CHa 

4-C4H9 

3-CHa 

IV-46 

OCHs 

4-CHs 

H 

IV-20 

CHa 

4-C4H9 

4-CHa 

IV-47 

OCHs 

4-CHa 

4-CHs 

IV-21 

CHs 

4-C2H5 

4-C2H5 

IV-48 

OCHs 

4-C2H5 

4-CHs 

IV-22 

CHs 

4-C 2 H« 

4-OCHs 

IV-49 

OCHs 

4-C3H7 

4-CHa 

IV-23 

CHa 

4-GtH 7 

4-C3H7 

IV-50 

OCHs 

4-GiHs 

4-CHs 

IV-24 

CHs 

4-CsH- 

4-OCHs 

iV-51 

CHi 

2-N(CHa) 2 

H 

IV-25 

CHa 

4-CiHu 

4-C<H?i 

IV-52 

CHs 

3-N(CHa) 2 

H 

IV-26 

CHa 

4-C1H9 

4-OCHs 

IV-53 

CHi 

4-N(CHa)* 

H 

IV-27 

H 

3-CHa 

H 

IV-54 

CHi 

4-C1 

H 


[01 12] Although mentioned by showing a concrete functional group [ in / a general formula (V) / for the instantiation 
compound "V-l to V-62" of the triaryl amine system compound expressed with a general formula (V) ] in the 
following tables 27-31, this invention is not restricted to these. 
[0113] 
[Table 27] 


Page 38 of 45 


~»3t(V) 

No. 

1 D* 

1 " 

Ar* 


V-f 

i A Al 1 
4-CH 3 


ff ^ 

V-2 

3 r 4-CH3 


v-3 

1 a Ati 
4-CH3 


-O 

• * A 

V-4 

3.4-CH3 


V-0 

I A All 

4-CH3 



1 / c 

v-o 

3,4-CH 3 

— \VcHj 

\=/ 

V-/ 

A /VI t 

1 4-CH 3 

— {"VcH, 


V-8 

3.4-CHj 

-CK> 

V..Y V ■ / 


i All 
4-CH3 



V 1 w j 




I 




V/-12 [ 

3, 4-CH, 

— ^y~cH 3 

V-13 

4-CH, 

-0~ CH3 

H 3 C CH 3 

-0-0 

V-14 

3, 4-CH, 


[0114] 


[Table 281 

No. 

R» 

Ar* 

Ar 7 

V-15 

4-CH, 



V-16 

3, 4-CH, 

-{J- at, 

V-17 

4-CH, 



V-18 

3. 4-CH, 


do 

V-10 

4-CH, 



V-20 

3, 4-CH, 


(Jo 

CH, 

V-21 

4-Ctt, 



V-22 

3. 4-CH, 

-Q-c* 


V-23 

4-CH, 


-0 

V-24 

3. 4-CH, 


[0115] 
[Table 29] 
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No. 

R 1 

AT* 

Ar' 

V-25 

4-CH, 



V-26 

3. 4-CH, 

V-27 

4-CH, 

CH 3 


V-28 

3. 4-CH, 


V-29 


CH 3 


V-30 

3,4-CH, 


V-31 


l»n 3 


V-32 

3, 4-CH, 


V-33 

4-CH, 


H 3 C CH 3 

V-34 

3 4-CH, 

V-35 

4-CH, 

CH 3 


V-38 

3. 4-CH, 

V-37 

4-CHj 

CH, 

I 

V-38 

3. 4-CH, 

CO 

[0116] 

Table 30] 

-«St(V)0>{H*<t6*B 
No. 

R 4 

Ar* 

Ar' 

V-39 

4-CH, 




3. 4-CH, 


CH 3 

V-41 

4-CH, 

CH 3 


V-42 

3, 4-CH, 


V-43 

4-CH, 

CH 3 


V-44 

3. 4-CH, 

V-45 

4-CH, 

CH 3 


V-46 

3, 4-CH, 

V-47 

4-CH, 



V-46 

3. 4-CH, 

-0~ a 


[0117] 
[Table 31] 
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No. 



Ar' 

V-49 

4-CH, 

-TVCH, 

CH, 

— O-CH, 

w_cn 

V 

J, * vh^j 

V-51 

4-CH, 


— o 

s 

V-52 

3.4-CH, 


V-53 

4-CH, 

CH 3 

/ 





4-CHj 

/==\ /=\ 

-9 

V-5S 

3.4-CHi 


V-57 

4-CH, 


-O 

V-58 

3. 4-CH, 

do 

V-50 

4-CH, 

-£3"CH, 


V-60 

3, 4-CH, 


V-61 

4-CH, 

CHa 


V-62 

3. 4-CH, 


[01 18] As a binding resin used for the charge transporting bed of this invention Polycarbonate resin, polyester resin, 
methacrylic resin, acrylic resin, A polyvinyl chloride resin, a polyvinylidene chloride resin, polystyrene resin, A 
polyvinyl-acetate resin, a styrene-butadiene copolymer, a vinylidene-chloride-acrylonitrile copolymer, A vinyl chloride 
vinyl acetate copolymer, a vinyl chloride- vinyl acetate-maleic-anhydride copolymer, Well-known resins, such as 
silicon resin, a silicon-alkyd resin, phenol-formaldehyde resin, styrene-acrylic resin, a styrene-alkyd resin, Polly N- 
vinylcarbazole, and polysilane, can be used. 

[01 19] As a macromolecule charge transportation material used for the charge transporting bed of this invention, the 
well-known thing which has charge transportability, such as Polly N-vinylcarbazole and polysilane, can be used. 
Especially the polyester system macromolecule charge transportation material shown in JP,8-1 76293 ,A or JP,8- 
208820,A has high charge transportability, and is especially desirable. 

[0120] as a solvent used for applying the charge transporting bed of this invention, the usual organic solvents, such as 
ether of the shape of annular [, such as halogenated aliphatic hydrocarbon, such as ketones, such as aromatic 
hydrocarbons, such as benzene, toluene, a xylene and a chlorobenzene, an acetone, and 2-butanone, a methylene 
chloride, chloroform, and an ethylene chloride, a tetrahydrofuran, ethyl ether, and a dioxane, ] or a straight chain, are 
mentioned, and independent — or two or more sorts can be mixed and it can use 

[0121] The same well-known method as what was raised with the surface-protection layer or the charge generating 
layer can be used for the method of application of the charge transporting bed of this invention. The thickness of a 
charge transporting bed is 5-50 micrometers, and is 10-40 micrometers preferably. 

[0122] In this invention, to a charge generating layer and/or a charge transporting bed, you may add an antioxidant in 
order to prevent degradation by oxidizing gases, such as ozone generated with an electrification vessel. It is for there 
being ** which a oxidizing gas will penetrate a surface-protection layer even if there is the aforementioned surface- 
protection layer, and permeates to a charge generating layer and/or a charge transporting bed, and preventing 
oxidization degradation by this. What was mentioned above, and the same thing can be used as an antioxidant. As an 
addition of an antioxidant, a charge generating layer and/or 15 or less % of the weight of a charge transporting bed are 
desirable, and 1 0 or less % of the weight is still more desirable. 

[0123] In this invention, a monolayer type photosensitive layer contains charge generating material and a binding resin, 
responds to **, also makes charge transportation material contain, and is formed. The thing same as a charge 
generating material as the charge generating material used for the aforementioned charge generating layer can be used. 
The thing same as a binding resin as the binding resin used for the aforementioned charge generating layer and a 
charge transporting bed can be used. Moreover, the thing same as a solvent as the solvent used for a charge generating 
layer and a charge transporting bed can be used. 
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[0124] The content of the charge generating material in the monolayer type photosensitive layer of this invention takes 
preferably for 20 - 50 % of the weight about 10 to 85% of the weight. 

[0125] In this invention, you may add charge transportation material to a monolayer type photosensitive layer if 
needed. It is desirable that **** makes [ using the thing same as a charge transportation material as the charge 
transportation material used for a charge transporting bed ] the addition 5 - 50 % of the weight. Furthermore, to a 
monolayer type photosensitive layer, if needed, since it is the same as that of the case of a charge transporting bed, you 
may add an antioxidant, as an antioxidant, it is the same as that of what was mentioned above ~ although it can use, the 
addition has 10 or less preferably good % of the weight 1 5 or less % of the weight 

[0126] What the charge generating layer and the charge transporting bed described by the way, and the same thing can 
be used for the method of application of the monolayer type photosensitive layer of this invention. Thickness is about 
5-50 micrometers, and it is still more desirable to be referred to as 10-40 micrometers. 

[0127] In this invention, when not preparing a surface-protection layer in a photosensitive layer, as for the compound, 
fluorine content compound, and antioxidant which are expressed with a general formula (I), it is desirable to make the 
layer in a described [ above ] laminating type and the monolayer type maximum front face contain. Specifically, in a 
laminating type case, if a charge transporting bed is a front face, it is desirable to make the compound, fluorine content 
compound, and antioxidant which are general formula (I) Expressed with a charge generating layer to a charge 
transporting bed if a charge generating layer is a front face contain. Moreover, the compound, fluorine content 
compound, and antioxidant which are expressed with a general formula (I) with charge generating material etc. in it 
can be made to contain in a monolayer type case. The method of application of each layer which made the compound, 
fluorine content compound, and antioxidant which are expressed with a general formula (I) contain is the same as that 
of the method of application of each aforementioned layer. Moreover, in any case, it is desirable to carry out bridge 
formation hardening, and it can carry out a bridge formation hardening reaction to it. [ as well as the case of the 
aforementioned protective layer ] 

[0128] (Image formation equipment) In this invention, image formation equipment is characterized by being the 
electrophotography photo conductor mentioned above and image formation equipment of the electrophotography 
method which has a cleaning means mechanical in the electrification means row, and an electrification means being a 
contact electrification method at least. You may have a development means to form an image using exposure meanses, 
such as a laser beam study system and an LED array, a toner, etc., an imprint means to copy a toner image to media, 
such as paper, a fixing means to fix a toner image to media, such as paper, an electric discharge means to remove the 
electrostatic latent image which remains on the photo conductor front face, a mechanical cleaning means, etc., by the 
well-known method if needed. A mechanical cleaning means can contact a photo conductor front face directly, and can 
remove the toner and paper powder adhering to the front face, dust, etc., and well-known things, such as a blade, a 
brush, and a roll, can be used for it. 

[0129] Drawing 1 is the outline block diagram showing an example of the image formation equipment of this 
invention. The image formation equipment of this invention has a photo conductor 10, a contact electrification machine 
with the electrification roll 12, the laser exposure optical system 14, the development counter 16 using the fine- 
particles toner, the roll 18 for an imprint, the cleaning blade 20, and the fixing roll 22. Moreover, between the roll 18 
for "imprint, and the cleaning blade 20, the light source 19 for electric discharge is arranged. 
[0130] In the image formation equipment of this invention, a contact electrification method electrifies a photo 
conductor front face by impressing voltage to the conductive member contacted on the photo conductor front face, 
conductivity although any, such as the shape of the shape of the shape of a brush and a blade, the shape of a pin 
electrode, and a roller, are sufficient as the configuration of a member, especially its roller-like member is desirable 
Usually, a roller-like member consists of a resistive layer, an elastic layer which supports them, and a core material 
from an outside. Furthermore, a protective layer can be prepared in the outside of a resistive layer if needed. 
[0131] In the conductive member of this invention, as the quality of the material of a core material, it has conductivity 
and, generally iron, copper, brass, stainless steel, aluminum, nickel, etc. are used. Moreover, the resin mold goods 
which distributed the conductive particle etc. in addition to this can be used. 

[0132] In the conductive member of this invention, as the quality of the material of an elastic layer, it has conductivity 
or half-conductivity and, generally a conductive particle or a half-conductivity particle is distributed to rubber material. 
As rubber material, EPDM, a polybutadiene, natural rubber, a polyisobutylene, SBR, CR and NBR, silicone rubber, 
polyurethane rubber, epichlorohydrin rubber, SBS, thermoplastic elastomer, NORUBONENGOMU, a fluorosilicone 
rubber, ethylene oxide rubber, etc. are used. 

[0133] In the conductive member of this invention as a conductive particle or a half-conductivity particle Carbon 
black, zinc, aluminum, copper, iron, nickel, chromium, Metals, such as titanium, ZnO-aluminum 203, and Sn02-Sb 
203, In2 03-Sn02, ZnO-Ti02, and MgO-aluminum 203, metallic oxides, such as FeO-Ti02, Ti02, Sn02, Sb 203, In 
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203, ZnO, and MgO, can use, and such material is independent — or two or more sorts may be mixed and you may use 

[0134] what distributed the conductive particle or the half-conductivity particle to the binding resin as the quality of the 
material of a resistive layer and a protective layer, and controlled the resistance in the conductive member of this 
invention -- it is — as resistivity ~ 103-1 01 4-ohmcm - desirable - 105-1 01 2-ohmcm - 107-1 01 2-ohmcm is still more 
preferably good Moreover, as thickness, 0.01-1000-micrometer 0. 1 -500-micrometer 0.5-100 micrometers are still more 
preferably good preferably. As a binding resin, they are polyolefin resin, such as acrylic resin, a cellulosic resin, 
polyamide resin, methoxymethyl-ized nylon, ethoxy methylation nylon, a polyurethane resin, polycarbonate resin, 
polyester resin, a polyethylene resin, a polyvinyl resin, a polyarylate resin, the poly thiophene resin, and PFA, FEP, 
PET, and a styrene butadiene. A resin etc. is used. The carbon black same as a conductive particle or a half- 
conductivity particle as an elastic layer, a metal, and a metallic oxide are used. Moreover, bulking agents, such as 
antioxidants, such as a hindered phenol and hindered amine, clay, and a kaolin, and lubricant, such as a silicone oil, can 
be added if needed. 

[0135] In the conductive member of this invention, the blade coating method, the MAIYA bar coating method, the 
spray coating method, a dip coating method, the bead coating method, the air-knife-coating method, the curtain coating 
method, etc. can be used as a means to form these layers. 

[0136] As a method of electrifying a photo conductor using these conductive members, although voltage is impressed 
to a conductive member, as for applied voltage, what superimposed alternating voltage on direct current voltage or 
direct current voltage is desirable. As a range of voltage, as for direct current voltage, according to the photo conductor 
electrification potential demanded, positive or negative 50-2000V are desirable, and especially 100- 1500V are 
desirable. When it superimposes alternating voltage, 1200- 1600V have the preferably [ it is desirable and ] desirable 
voltage between peaks to 800-1 600V, and a pan 400-1800v. the frequency of alternating voltage — 50-20,000Hz - 
desirable - It is 100-5,000Hz. 
[0137] 

[Example] Although the example of this invention is shown below, this invention is not limited to these examples at 
all. In addition, the "section" in the following examples and examples of comparison means the weight section. 
[0138] (Example 1) 

- On the aluminum pipe (outer diameter of 30mm) base which performed formation-honing processing of an 
undercoating layer, the solution which consists of the zirconium compound (tradename : "ORGANO Chicks ZC540" 
Matsumoto Pharmaceuticals company make) 10 section and the silane compound (tradename: "Al 110", Nippon Unicar 
make) 1 section, the isopropanol 40 section, and the butanol 20 section was applied by the dip coating method, stoving 
was carried out for 10 minutes in 150 degrees C, and the undercoating layer of 0.1 micrometers of thickness 
[0139] - Bragg Angle (2Theta**0.2 Degree) in Formation-X Diffraction Spectrum of Charge Generating Layer the one 
section of a chloro gallium phthalocyanine with 7.4 degrees, 16.6 degrees, 25.5 degrees, and a diffraction peak strong 
against 28.3 degrees - a polyvinyl butyral (tradename: "id REKKU BM-S" — ) After it mixes with the 1 by Sekisui 
Chemical Co., Ltd. section, and the acetic-acid n-butyl 100 section, and it processes for 1 hour and a paint shaker 
distributes with a glass bead, The DIP coat of the obtained application liquid was carried out on the aforementioned 
under-coating layer, it carried out stoving for 1 0 minutes at 1 00 degrees C, and the charge generating layer of about 
0.15 micrometers of thickness was formed. 

[0140] - The application liquid made to dissolve the benzidine compound 2 section of the formation-instantiation 
compound (IV-27) of a charge transporting bed and the high-molecular-compound (viscosity-average-molecular- 
weight 39,000) 3 section shown by the following base unit (VI) in the chlorobenzene 20 section was applied by the dip 
coating method on the aforementioned charge generating layer, 1 1 0 degrees C and heating for 40 minutes were 
performed, and the charge transporting bed of 20 micrometers of thickness was formed. 
[0141] 

[Formula 22] 



[0142] - Formation-Instantiation Compound (Compound 145) 10 Section of Surface-Protection Layer, and 
Hardenability Siloxane Resin (Shin-etsu Silicon --) the X-40-2239 20 section, the phenyl triethoxysilane 3 section, and 
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a fluorine content silane coupling agent (tradename: "KBM-7803" --) the 2 by the Shin-etsu silicon company section, 
and a hindered phenol system antioxidant (tradename: "MDP-S" — ) The spray application of the application liquid 
which mixed the 1 made from SUMIRAIZA section and the acetic-acid 1 section, and was obtained was carried out on 
the aforementioned charge transporting bed, 120 degrees C and heat-treatment for 60 minutes were performed after the 
set to touch for 30 minutes, and the surface-protection layer of 5 micrometers of thickness was formed. The 
electrophotography photo conductor of an example 1 was produced as mentioned above. 
[0143] (Examples 2-7) In the surface-protection layer of an example 1, instead of the instantiation compound 
(compound 145), (a compound 3), (a compound 13), the (compound 31), the (compound 155), the (compound 178), 
and the (compound 255) were used, and also the electrophotography photo conductor was produced completely like the 
example 1, respectively, and it considered as examples 2, 3, 4, 5, 6, and 7, respectively. 
[0144] (Example 8) 

- It is an aluminum pipe like the formation-example 1 of an undercoating layer. (30mm) The undercoating layer was 
formed upwards. 

[0145] - The Bragg angle [ in / an X diffraction spectrum / instead of the chloro gallium phthalocyanine in the 
formation-example 1 of a charge generating layer ] (2theta**0.2 degree) The charge generating layer was similarly 
formed except having used the hydroxy gallium phthalocyanine which has specific crystal form with 7.5 degrees, 9.9 
degrees, 12.5 degrees, 16.3 degrees, 18.6 degrees, 25.1 degrees, and a diffraction peak strong against 28.3 degrees. 
[0146] - The application liquid made to dissolve the formation-instantiation compound (IV-27) 2 section of a charge 
transporting bed, the instantiation compound (V-28) 1 section, and the high-molecular-compound (viscosity average 
molecular weight 39,000) 3 section shown by the aforementioned base unit (VI) in the chlorobenzene 24 section was 
applied by the dip coating method on the aforementioned charge generating layer, 1 1 0 degrees C and heating for 40 
minutes were performed, and the charge transporting bed of 20 micrometers of thickness was formed. 
[0147] - The surface-protection layer was formed like the formation-example 1 of a surface-protection layer. The 
electrophotography photo conductor of an example 8 was produced as mentioned above. 

[0148] (Examples 9-12) It is [0149] which produced the electrophotography photo conductor like the example 8, and 
was made into examples 9-12, respectively except having used (the compound 9), the (compound 10), the (compound 
149), and the (compound 150) instead of the instantiation compound (compound 145) in the surface-protection layer of 
an example 8. (Example 13) 

- The undercoating layer was formed on the aluminum pipe (30mm) like the formation-example 1 of an undercoating 
layer. 

- The Bragg angle [ in / an X diffraction spectrum / instead of the chloro gallium phthalocyanine in the formation- 
example 1 of a charge generating layer ] (2theta**0.2 degree) The charge generating layer was similarly formed except 
having used the hydroxy gallium phthalocyanine which has specific crystal form with 7.5 degrees, 9.9 degrees, 12.5 
degrees, 16.3 degrees, 18.6 degrees, 25.1 degrees, and a diffraction peak strong against 28.3 degrees. 

[0150] - Formation-Bottle DADO Phenol System Antioxidant (Tradename: "MDP-S" -) of Charge Transporting Bed 
The 0.3 made from SUMIRAIZA section, the instantiation compound (IV-27) 2 section, the instantiation compound 
(V-28) 1 section, The application liquid made to dissolve the high-molecular-compound (viscosity average molecular 
weight 39,000) 3 section shown by the aforementioned base unit (VI) in the chlorobenzene 24 section was applied by 
the dip coating method on the aforementioned charge generating layer, 110 degrees C and heating for 40 minutes were 
performed, and the charge transporting bed of 20 micrometers of thickness was formed. 

[0151] - The surface-protection layer was formed like the formation-example 1 of a surface-protection layer. The 
electrophotography photo conductor of an example 1 3 was produced as mentioned above. 

[0152] (Example 14) In the surface-protection layer of an example 13, the electrophotography photo conductor was 
produced like the example 13 instead of the instantiation compound (compound 145) except having used (the 
compound 225). 

[0153] (Example 1 of comparison) In formation of the surface-protection layer of the electrophotography photo 
conductor of an example 1 , the electrophotography photo conductor was similarly produced except not adding an 
antioxidant. 

[0154] (Example 2 of comparison) In formation of the surface-protection layer of the electrophotography photo 
conductor of an example 1 , the electrophotography photo conductor was similarly produced except not adding a 
fluorine content silane coupling agent. 

[0155] (Example 3 of comparison) Like the example 1, the undercoating layer, the charge generating layer, and the 
charge transporting bed were formed one by one on the aluminum pipe, and the surface-protection layer produced the 
electrophotography photo conductor, without forming. 

[0156] In this way, the "reconstruction machine of LaserPress 4160" by Fuji Xerox was equipped with the 
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electrophotography photo conductor of the acquired examples 1-14 and the examples 1-3 of comparison, and the print 
durability test was performed. This "LaserPress 4160 reconstruction machine" has the electrification roll for contact 
electrification, laser exposure optical system, the toner development counter, the transfer roller, the cleaning blade, and 
the fixing roll. 

[0157] Evaluation of print durability evaluated the quality-of-image evaluation before and behind printing of 50,000 
sheets, and the thickness decrement of the photo conductor by wear. In addition, it carried out in the ordinary 
temperature normal-relative-humidity (about 20-degree-C, 40%RH) environment, using acid paper as a form of 
continuation printing. Furthermore, in addition to ordinary temperature normal relative humidity, quality-of-image 
evaluation was performed also with high-humidity/temperature (about 28 degrees C, 85%RH). These are the 
acceleration evaluation methods for making easy to detect quality-of-image degradation by adhesion of the paper 
powder on the front face of a photo conductor. A result is shown in Table 32. 
[0158] 
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[0159] From Table 32, when the electrophotography photo conductor of examples 1-14 was used, it had the good 
quality of printed character (resolution, gradation nature) by all examinations. In quality-of-image evaluation of the 
high-humidity/temperature after an examination, picture concentration nonuniformity had generated the 
electrophotography photo conductor of the example 1 of comparison. It is expected to be the cause by the slight ozone 
which generates this by electrification that the surface-protection layer has received degradation. When the 
electrophotography photo conductor of the example 2 of comparison was used, in quality-of-image evaluation of the 
high-humidity/temperature after an examination, picture defects, such as picture concentration nonuniformity and 
picture ******, and picture dotage, were seen. Surface electrical resistance falls partially and this is considered to be 
because for the defect to have arisen in the electrostatic latent image, when paper powder, such as talc, adheres to a 
photo conductor front face. Moreover, as for the example 3 of comparison which does not have a protective layer, it 
turns out that a picture defect occurs after the examination of ordinary temperature normal relative humidity, and it 
takes to print durability. 
[0160] 

[Effect of the Invention] As mentioned above, this invention does not have an environmental dependency and the 
resistance over affixes, such as a photoelectrical property, a mechanical strength, resistance over a oxidizing gas, and 
paper powder, etc. can offer the electrophotography photo conductor which was excellent in the print durability which 
can cross a quality picture to a long period of time highly, and the image formation equipment which used it for the 
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* NOTICES * 

Japan Patent Office is not responsibl for any 
damag s caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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9 4 1 

CHI 

X 

x 


x 

-O"^ x 

M« M« 

~©-r© — 


2 4 2 

1 

x 


-a^x 


M« M« 


2 4 3 

1 

-<©-x 

-O-x 

-©— x 

x 



2 4 4 

1 


-©- x 

H@^x 

-©-~ X 

-<©-^- 



[0 0 8 3] 


2 5 ] 
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k 

j Ar, 

Ar 3 

Ar, 

Ar 4 

Ar. 

X 

245 

0 






| 'COO- (CH 3 ) »- 
1 Si<0iPr) 3 

246 

0 

I Me 

i — (O^-Me 





-C00-CH 2 -C 6 H 4 - 
I (CH 3 ).-Si(0iPr> 3 

247 

0 

! Me 





-CH a -C00-(OU 3 - 
1 Si<0iPr) 3 

248 

0 

Mm 

-©-© 




-CH 2 -COO-CH2- 
j Si(0iPr) 3 

249 

0 

I Ma 

1 ~<fli-M« 





-(CH,) 2 -€0U- 
(CH 2 ),-Si{0iPr> 3 

250 

0 

Mb 

> — ( 




-©-* 

- (CH 2 ) 2 -C00-CH 2 - 
Si(0iPr) 3 

251 

1 

M« 



WW 


-coo- coy 3 - 

Si(0iPr) 3 

252 

1 

Me 

-©>-* 

-O-* 

Me 


— C00 — CH^ - C^J I4" 
(CHJa-SKOiPr). 

253 

1 

Me 





-CH 3 -C00-(CH 2 ) 3 - 
Si(0iPr) 3 

254 

1 

Me 



Me 


-Ok-COO-CH,- 
Si (0iPr) 3 

255 

1 

Me 



Me 

-<2>-m. 

H. Ma 

-{CHjVCOO- 
(CH 2 ) 3 -Si(0iPr> 3 

256 

1 

Me 



Me 

Ma Ms I 

-(CH 2 ) 2 -COO-CH 2 - 
CftH^— (CH 2 ) 2~ 
Si(0iPr) 3 


[0 0 8 4] (I) 

Kl<|j;10-9 0lt%, £«b«?£ 

[0 0 8 6] *^P^60^^^fflt^^t^7^*^^t: 
^ ty co & ?5 »t? fc 4# ( c #F ii f 1 , T;U3^>/^7y^ 

^7/— ^£«£**r-t-«u (i) -e*s*i4it:-& 

bS:ffl^5:tt?, 7i/ittfc&^^-K ( I ) T? 
SB U 7j/ *£tf it £W Sr^W $ it 5 d <b ;c J: 5 


ft^ltft, ( h y y*$-7;u$-u -1, 1, 2, 2- 

3, 3 - h y 7/utD7 P p h^^y7y, 
3- (^7 p ^7/PtP^y7 P P7K^-» /DtVi-Mix 
h*">'>7^, 1H, 1H, 2H, 2H-^— ^/U^n 
40 T/^/^yxh^rv'y^y, 1 H, 1H, 2H, 2H 

H, 2H, 2H-/^7/i/tnt^f/uMihy^y 

[0087] ^^m<Dm%m\^m^^h^y ym^it 

i"*r.t^a*Lv^s % — jugs (i) t?3esn*fb-&tt 

[0088] *?6W{c*5i^T, fsytm^m^^h-n^mit 


(34) 1-184106 

65 

BE* J; 9 3Sl^iBtt^il*$n5o 
**Wwa^JHS*«cTH:, (I) -C 

-^fvl^m/ — ;K 2, 5 ~ v^- t -^fyut Kp* 
/>\ N, N' -Adrf^fl/y^ (3, 5 — v*— t 
-^/u-4-t Ko + v't Kn*>yt-7>f K, 3, 5 
— is — t -y^yu— 4- fc KD*5/-/<y^7*^7 
h- v^^/i^^^/t^ 2, 4 — tr* [ C^-^ 7 ^ 

2' -^u^fcr* ( 4 -iJL'j-ju- 6 - t - 7"f/i/7 _-r_ ne>^t-&*Sr$^TS^:S<^35S»* L< . *©T»t4 

/ — /w) % 4, 4' -7Y!)f>t^ (3-^?vu-6 Z&ytmk VXni£3fefrb y j±ft<Di>(D$:m\<^Z>^ bfcX 

K^/^ 2- t -^/u-e- (3-^/1—2- iflti^lfili^iL/caSSTtJ:^ 

A-T^yu— K 4, 4 s -yfyrVt^ (3-^ %M # « Jf MXhZ MS X . «ffif**2l«^**ffiS"C*> 

[0089] *mmizmytmizm\<^tiz>mikP5±m 30 «p^f4«w**«^, — en xmznzfc&vo. 

[0090] *«w<o«3tiii^^bixsKftwitas^ 40 — (i) Tasnsffc^tt. yym&ftik&yo 

<£>1 5ifl%«TW$L< , l 0ffiffl%JWT^£ fofw ftfb^ttT-fc*«fttt^o*i^>»/|B^{3 % SffJ^Sr^ 

[ 0 0 9 1 ] -i^ ( I ) *£jh,4ffc-&tt, 7 <E>«jS7&>b#4 U\, 

its^ximitpj±M^^^^mm%^Mf^'r^m [ o o 9 6] ^m^io^xmmmnm<oMf&izm^^h 

Tfc 1 ?, aslS8B!ft;IWSrJKpa:-t-Sw<!:35St?#S„ L#>U «9 , ffli^s SSS#I£ LTtt* /K ^-^y— yu, 

«ffitt^»it*<!f^ie#ttS:fiW;c^5fc«>icM:, — « n -yn^V-/K n-y^y-yu, ^>s;/U7/U3- 

^ (I) ft$n5ft&4*!-^rj-^GT*"^$*i^SSta^7 50 /u, ^tpy^7\ xf ^tuy/uy, 7' ir h >^ N 


[0092] — (i) xm£tiz>ik<&yo<DMr&mk 

IT, (II) T*«$naffc-&»S:j»^*:4B-& 

ajUBSrfflt^C t^T*#So JrfrttJctt, Sf(7)^7y 

[0 0 9 3] *55WJc*5^Ttt, ^5Jwj©crroiR)t 

[0 0 9 4] **WJr*5i^T, *5*:«^^e>ixa—« 

* (i) 7^i^tjt^^(>mpi 

ih»Jtt, «3t**ffi<o«^>»«{cJ:5^bo|»ih. 


(35) «MM¥l 1-18 4 10 6 

67 68 

[oo9 7] *?g^^*siS:Sjg(o^{c*5^T. 5gts -r—sv-mm. su^att* y tr'-^r-fe^-zu^g, sj?y 

SJ4ft6jSESrffl^-Ct>J:i\ fcfeg££ LTIi, y tltffc tf^/M&JIB, sKy ix^flMB, ^y t^;U7 

JSffiL BSft, hy7yutnSfS, *<OiM*jBL Ty^e^ MfMB, tkffc if^yu— ftBfctr=/u*S-&*, v-y 

7\ hlix^r^f^M, v^^/U^Ti?^— 10 =^SfJ!B* 7x/- /MttJJB, *° y - N- /Us<>f 

aR^lfcofttt, ^y#>i£. ^^bhS, KfttttL W***tWi:IS*«MBi:^IE'&Jt (SfiJt) tt, 10: 

= — fe*iS 0 $fc, aftRJES^BR^ffl* 1 — 1 : 1 0<7}f5H^£ti£ Lt\ 

tt#JCfHPfiM£ftl,\^ Sf*L<tt, ^M—l SOftJcK [0 10 2] *36MO«W«^JiSr»*-t-5^^l^-5 

^"t"^>o SffldrLTIj;, y ^ y — yK yK n-^p/V 

[0 0 9 8] *«W^*5^T, — (I) T**Sft8 n-:/^y— yK ^y^7/Un- vK y ^yuir 

ii. l~10/zmlStt5^^l^ o fl, 0. 1 — 5 ^m, fftKfiO. 2~2. 0 ju 

[0 0 9 9] **WJC*5^T, ««S«*BSr*ffl-rS SStrfc5 0 

*£\ th,^mj^-r^m^f^^m^. m^m^im*^ [0103] ^mm^^^x, nM^^m^m^^mt 

ttlRl±) . «P4^*acoaS*D*JS:aS*nL"Ct> J:v^ 0 30 tr— K = — ^y ^^ffi, x7-W73-f^y^ 

[0100] *3sw<z?«w**«(z^i^n*«?ar*^ #~7^=— 7^ ^y^^coii^co^^^^^^ - 

tuy-ei^ ^<Di&± i^ffr&ttite.fcaHr u [01 04] *3£Wr:*o^T, SB M^;?feJf i;i:iott5® 

hnzy^ -<yuy^, ryh^yyi, fc° [ o i o 5 ] ^w<DmffiWimm^m^^ft&mmffim 

*5ctt>^4^ffl^^^^ 0 ; e^ c t , Tt)7^oS/7nyI ;^yK 7^ F7^y >S|^fe, ^ h 5 

^^»fi3tatft* s ffi^^^friaLT*5 9 , MI7^ /^yv 1 ^^^^^^, 2, 4, 7-hy^huyyu 

niyr^^, t^-i/f ^^->A7^D'>7^y, /Nm// 40 t u / yf u / > ft-^tt, ^ri^yhy^ft:^ 

x^0tFf^--y h^cjoit^y^^y^ (20 svSffr&4ft, isis>JMk&&* tv—*t^*> 

±0. 2° ) 35^ 7. 4° , 16. 6° , 25. 5 aMfc&tt, T y -/U(B»^^ U >m\&fa* ^^yU-<> 

0 , 2 8. 3° twtti^lfff— ^ ^^o#^g a ° B r^ *ft-&4*, r> h viry^ft^, trK^yy^fb^ 

Jf^^^ h/H:*3lt5^5y^ (20±0. 2° ) 21H±i8dLTffl^5:fcm6 8 TIB— « 

/y-V 7. 5° , 9. 9° , 12. 5° , 16. 3° , * ( I V) T^S^S^ >%tik&fo % *5±VT3E 

18. 6° , 2 5. 1° , 2 8. 3° CSl^SSrh-^ — (V) "C*$ix5 h y "7 y -^T ^ y?dt Sty) 


(36) 


1-184106 


69 

(R 8 }n 


70 


* [0106] 
[ft 2 0] 


-fb^*5 (TV) 



[0107] — JK>5£ (IV) 4\ R 6 *5«tWR 0, tt, 7X 
tfc J: < . Mot^TU^o R 7 , R 7 \ R 8 jocfc 


[01 08] 
lit 2 1 ] 


20 



[0109] — (V) <K R 9 f*. **J®^*fctt 
>5-/US^*b, nttl£fctt2«r*-ro Ar^^O' 
Ar 7 tt, K**>av>tt*l«l(l^T A-K?:*U f£ 
IftS^ Ltd, ^n^^fiS^ J^Stifcl — 5(^T/U^r 

[0 110] T1E^2 ( I V) -emZtiZ 

^^i/i?z/mt&m<Dmn<ik&m r i v- i — i v- 5 

4 j Sr, — jRS: (IV) ^fc^SAtfW^liBXSr^-t- 

[0111] 
[*26] 


(37) 11-18 4 10 6 

71 72 


1— ttSt(IV)G) 

No. 



- 

(R 9 )n. 

1— *&jt(IV)<E 

No. 

1 

R 6 . 

/nrv 
(R 7 7n. 

(R*)«. 

i (R 8 )- 

I IV- 1 

CHa 

H 

H 

J IV-28 

CI 

H 

H 

1 W-2 

CHa 

2-CHa 

H 

1 IV-29 

CI 

2-CHa 

H 

1 IV-3 

CHa 

3- CHi 

H 

J IV-30 

CI 

3-CHa 

! H 

I IV-4 

CHa 

4-CKi 

H 

1 IV-31 

CI 

4-CHa 

s 11 

IV-5 

CHa 

4-CHa 

2-CHa 

1 IV-32 

CI 

I 4-CH.i 


j IV-6 

CHa 

4-CHa 

3-CHa 

1 1V-33 CI 

4- CHi 

1 rrw. 

1 TV-7 

CH 3 

4-CHa 

4-CHa 

1 IV- 34 

CI 

1 4-CHi 

4.CH1 

1 IV-8 

CHa 

3. 4-CHa 

H 

1 IV-35 

C 2 H fl 

H 


1 IV-9 

CH* 

3, 4-CHa 

3.4-CH3 

1 IV- 36 

Cdia 

2-CHa 

I H 

1 iv-io 

CH 3 

4-C2H5 

H 

1 T\r 0 »*? 
1 IV-37 

C2Hn 

' 3 -CHi 

H 

I IV- 11 

CHa 

4-C3H7 

H 

i IY-00 

C2H 5 

4- CHi 


1 rv-12 

CHa 

4-C4H9 

H 

i IV'39 

C2H3 

1 4-GHi 1 

a V1IJ 


I rvia 

CHa 

4-C2H5 

2-CH3 

IV-40 

C2H3 | 

4-C*Hr I 


1 IV-14 

CH 3 

4-C2H5 

3-CH.a ] 

IV-41 

C*H* 

4-C3H7 


I IV- 15 

CHa 

4-C2H R 

4-CHa 1 

IV-42 

C*Hr, 1 

4-C4H9 1 


1 IV- 16 

CHa 


3, 4-CHa 

IV-43 

OCH3 I 

H I 

H 

I IV- 17 

CHa 

4-CaH- 

3- CH3 I 

IV-44 

OCHa 1 

2-CHa 1 

XI 

1 IV- 18 

CHa 

4-C3H7 

4-CHa 

IV-45 

OCHa 1 

3-CHa 1 

XX 

I IV- 19 

CHa 

4-C4H9 

3-CHa 1 

IV-46 

OCHi 1 

4-CHa 1 


1 IV-20 

cm 

4-CaH9 

4-CHa J 

IV-47 

OCHa j 4-CHa I 


j IV-21 

CHa 

4.C2H5 

4-C2H* J 

IV-48 

OCHa 4-0?Hs 1 

4-CHa 

I rv-22 

CH:i 

4-C2Hr, 

4-OCHa | 

IV-49 

OCHa t 

4-C3H7 1 

4-CHa 

1 IV-23 

CHa 

4-CaH 7 

4 -C3H7 1 

IV- 50 

OCHa I 

4-C,H» 

4-CHa 

IV-24 

CHi 

4-CaH7 

4-OCHa j 

IV- 51 

CHa 

2-N(CH:0 2 1 

H 

1 IV-25 

CH. ( 

4-CH.i 

4-C,Hn I 

IV-52 

CHa 

3-N(CHa) 2 

H 

JV-26 

CH:i 

4-C»H» 

4-OCHa J 

IV-53 

CHa 

4-N(CHt)2 [ 

H 

IV-27 

H 

3-CH:j 

H | 

IV-54 

CHa 

4-C1 1 

H 


[0 112] 7-31C, — «5t (V) T^S 

ti%bVT»— jut* ^ik&(&(nm^ik&W rv-i 

-V-62J Sr, — «SS (V) ,c*5*tS 3 Brf*:Wft J ia , «B* 


-5 fc<E>-Cf4fct\ 
[0113] 
[3*2 7] 
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No. 


v-i 


V-2 


V-3 


V-4 


V-5 


v-6 


v-7 


v-8 


V-9 


V-11 


V-12 


V-13 


V-14 


4-CH, 


3, 4-CH 3 


4-CH 5 


3,4-CH 3 


4-CH 3 


3.4-CH 3 


4-CH a 


3. 4-CH3 


4-CH, 


3. 4-CH 3 


4-CHj 


3, 4-OH3 


4-€H 3 


3, 4-CH 3 


(38) 


Ar 6 




CH 3 



CH, 



CH, 




CH 3 
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Ar 7 



-o 





CH 3 



[01 14] 


* [312 8 ] 


No. 

I R 9 

i Ar* 

Ar' 

v-15 

4-CH 3 




V-16 

j 3 f 4-CH 3 




V-17 

4-CH3 

1 -<><*■ 



V-18 

3. 4-CHa 




V-19 

4-CH 3 




V-20 j 

3, 4-CH, 



1 

V-21 

4-CH 3 




V-22 j 

3. 4-CH, 

-hQkch, 

OCT 


V-23 

4-CHj 

CH 3 

-O 

V-24 

3. 4-CH, 



[ 0 1 1 5 ] 


[■»2 9] 


(39) 3 ~ 1 8 4 10 6 
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No. 



Ar' 

V-2S 

4-CB, 

CH, 

/ V_ _,. 

— - r J?-ch 3 

V-26 

3. 4-CH, 


V-27 

4 CH3 

CH, 

_/=V_/ = \ 

V-28 

3.4-CH, 


V-29 

4-CH, 

CH, 


V-30 

3.4-CH3 



V-31 

4-CB, 

CH, 


V-32 

3M-CH3 


V-33 

4-CH, 

CH, 

^ J*>-CH, 


V-34 

3, 4-CH, 


V-35 

4-CH 

CH 3 


V-36 

3. 4-CH, 


V-37 

4-CH, 



V-38 

3, 4-CH, 


60 


[0116] * * [S30] 


No. 

R* 

Ar 5 

Ar 7 

V-39 

4-CH, 



V-40 

3. 4-CH, 


CH, 

V-41 


CH 3 


V-42 

3.4-CHj 



V-43 

4-Chs 



V-44 

3. 4-CH, 

V-45 

4-CH, 

CH 3 


V-46 

3. 4-CH, 


— n<ch3>2 

V-47 

4-CH, 

CH 3 


V-46 

3. 4-CH, 



[ 0 ] 17] 


[3f 3 1 ] 


(40) 


in v 


■P 1 1 -18 4 10 6 


77 


78 


No. 


V-49 


V-50 


V-51 


V-52 


V-53 


V-54 


V-55 


V-56 


V-57 


V-58 


V-59 


V-60 


V-61 


V-62 


R 8 


4-CH 3 


3.4-CH, 


4-CHa 


3.4-CB, 


4-CHj 


Ar 6 




CH 3 


CH 3 


3.4-OH, 


4-CH, 


3. 4-C^ 


4-CH, 


3, 4-CHj 


4-CH, 


3.4-CH^ 


4-CH3 


3.4-CHj 






CH 3 
CH 3 



CH3 


CH 3 


— -O 


o 



•OCF, 


[01 is] &mm(Dmffiffimm^mi^tiz>&mffim 

u-r >-g£^m^f$\ v'y =>-«t/ig, s/jiay-r^ 30 

y K«tfl6, ^^y— /u-^/UAT/uft: K«MB> 
ls-T? }) /isffim. ^=5-\s^-T )\"*y K«tflB, ^y- 

n- /u, y vfc^4**n<7>ltHiB 

[0119] *35w^«w<i2iejwffl^e>n4iS^« 

TKy ^7^ft^a«flliSttS:tt5^*©t,WS:lP 
5:tm^) e ffi?8- 1 7 6 2 9 3#4^« 

-^#^8-2 0 8 8 2 0^<k$RKl^£ftT^3^y ^ 

[0 1 2 0] *^0^^U£^J^W^^^^coi-ffi^^ 
tbSJSfflfc LTtt, -0^if>, Iwuxy, 3rv"U>, * 

S 50 


[0121] 

[0 12 2] *«MJZ*3^T, «W*^JB*3J:a/*fc 

^ttawttjSJH^ 1 5 ftfi%EATa s as t < > 10 mm 

[0 12 3] **M^*3^T, *BS!fiS*afi, «W3B 

utr K'fi ^ §lWi \z m ^ & ft 5 tew « * *m 1 1^1 at co t <?> 

£ JS*s X Vt'$l$r$mmm (cffl v Mbft S Jg«PWi!B £ liflfito fc 

[0124] ^jeW^iJiJHStfAJH^^iff*^^ 
f^tf . r jt(±, 1 0-85 .iR4l%eJff, <ff* L < 2 0 - 5 
0>E'Vc%t-t-S 

[0 1 2 5] 4^%W;ctJ^T, MiMSJMJ>t;Mi-?*, 


(41) 


¥11-18 4 10 6 


79 

turn ta^**^W!-ffl^bns«w*ftjS»»tK« 
±m%muLxh£\<\ mk&5±mt itn, atrial* 

fii4l 512%£JIT, »*L<ttl 0lfl%TO^ 
[0 12 6] **W<o*lJHSlB3fcJB^a**ifett, MM 

[0 12 7] **W^*5t^T, $3fcJS^*ffi«:SJSS:t> 

orttz^m&. — «5* (i) -essnsft^fc, 

(i) 7 2/***fk-&4»at^Bf?^biSii: 

^<D4^m^£W^<h#l^ — (I) 

t — (i) 

^ * m^it&yoR xmikp3±m&$m £ * <*> jb 

[0128] mfSLte&mm) *ss?iK:*5t*-c\ rat*^ 

[0129] 1 tt*«W^BSf4^3SK^—ffiJSr^ 
«»«fiM8T-&* n *38W<7>Bift0fiS:Sfl?I4, 883ftf£ 1 

-4, »*h-^~«:/Ht*fc»fMSl 6. **S:/Bn~ 
/H 8 , * y — - > — K 2 0 % ^if'f a — 2 2 & 


80 


[0 13 0] **W<0|lfttilg^S:|S|StC*3t^T, ^tt^'iC 
* s£ J i , & * f£ ^< ffi i z « fcfe $ it fc '4£ ft S B *t i - EE S: 

JStitJf i: *r*t fc SMSfeJB £ ffij& is ti 

[0131] *36W^W«ttffltt-Jw*5^T. Ktt^tfH 

[0 13 2] *38M<^W«ttSBtttc*5t^T. WM4JB<E>*t 
V>^^ 5c*R=fA m ^y^y^f uy, sbr, cr, 

NBR, i/yzi>z=f^^ r> i^zf a, ^ tf^ cz/Ub: K 
y^rfA, SBS, Sftniaitt 7 ^ — . ^ 

[0 13 3] *3BM^*«ttffl*t«w*5^T, ^m^feT- 

^^(D&m. ZnO-AU0 3 , Sn0 2 -Sb 2 
30 0 3 , I n 2 0 3 - S n 0 2 . ZnO-TiO z , Mg 
O-AU 0 3 , Fe0-Ti0 2 , Ti0 2> SnO 
2 , Sb 2 0 3 , ln 2 0 3 , ZnO.Mg O^O^JR 

»ftft^^5-t^, cnfco*t^f4*?4tfc^v^ 

[0 13 4] **W^*«i4»»^*5^T, SEtrtJH*3J: 

fet^i: LTfi 10 3 -10 14 Qc m, L < (4 1 0 s 

-10 12 Qcm, ^i:«K(il0 7 -10 12 Qc 
40 m^J:l\ &1t&B£k LT(40. 0 1-1 0 0 0/im, 
»^L<I40. 1—5 0 0 Aim, ^ fciCi?^ L< (40. 
5-10 0 Aira^J:^ 0 LTliT^ y /uUf 

ttMB. =t? y * — stf-^ — h wjib. sKy^^^/uatuB. ^y 

>K y 3--A~y PFA, FEP. PET^CDTtfy 

sf- u 7 ^ ^Stflg , ^ ^ i- > 7' 9 v «tBB^ ASffl i * fc 

so tMtRco*— y <khi\. frMWbfkto&Rii< ^fc 


(42) 

81 

[0135] *3gW^*att8BWJ-*3t^t, r.*Lfetf>Je 

ZbfrX%Z> 0 10 
[0 13 6] r.ix6^*«ttfflWSrfflv^T«*#:S:#« 

— 2 0 0 0 Vtf5#f* L< , 100—1500 V^£? 

*LV\ tT— ^ MflBEtf* 4 

00 — 1 800V. »*L<*18 00— 1 600V, $ 
tCKL<lil 2 0 0-1 6 0 0V^tU^ 3£SE 
MJ±(Om&m^ 50 — 20, 0 0 0 H z , if 4 L < 20 
100 — 5, 00 0Hz -Cfc-5 0 
[0137] 

[0138] (HJfeCBJ 1 ) 

mm) Sf£_bC:, y/^^^fc^ ([Sp^ : 30 
^f/f 7^^ZC54 Oj , hSSIttM) 1 Offl 

JSitfv'?^^* (i£g 0 n£ : TA 1 1 1 0 j , f3*rr 

U 15 oti:*5PTi 0^ra*DHM6«ILIWff 0. l m 

[0139] -«W55£Ji<D7gflfc- 
X^InlSf^^^ h;H:j3tt5^7y^ (20±O. 2 
° ) 7. 4° , 16. 6° , 25. 5° , 28. 3 

° {33Sl^lH#rtf— ^^dd#|) ^A7^ny7^ 40 

1 SBSrsKy A- (gp D n4 : r^i^Us/ 

^BM-Sj , Sf* f fc^tfcSJ) 1 SB , *5 <fc c/SMt n - ^ 

^/n o oSBta^u ^v^t-x^ t tc^-r > h 

i£«:Bfr8ET3l tJBJrlc^-f y^=i— h U 1 0 0 C CT*1 
0 ^ra*n*ftft* L TffilP^ 0 . 15// m<7?'fifBr*^JH & 

J& f$, Lit a 

[0140] -m^mmmmm- 

M^ffrfrtt ( I V- 2 7) (D-<^i>^>it^^}2U, T 

3fi«4^Wa: (VI) ^£4x*i£S#+fb£ft (ttffispfcJ so 
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3 9, 0 0 0) 3 952:^ n u^^-tf is 2 OMlZ 

?mxmai,. 1 1 o°c, 4o^»Mtf4otKg 

2 0/i m<^«ffi||ig«*7#/SLfc 0 


[0141] 
[ft 2 2] 



[0142] -*B5«8i«^fiS;- 

0!l*ffr&«b (ft^l4 5) 1 OSB. RflStt^a^M^ 
4&JIB («jB*>y=»^, X-40-2239) 2 0115, 7 

^y^^iB (gnM : TKBM- 7 8 0 3J , ft @ > y 

^>#gj) 2 gp, t ^y— —^m\tP5±m 

(fSp°p^ : TMDP-Sj , *5 7>f1f— ttS) 135, 
JUil^^u— U 3 0 5^O«ft6(£fl|(Da, 120 

[0 14 3] (|Hi£#i]2 — 7) ^S0fj 1 (D*gD«fIg(^ 

«V Mt-&«3) . (ft-&»13) , Mfc&*3 

1 ) , Ut^4fc 15 5), (ft-^^J 178), (ft^ 

2 5 5) , Srffl^fcft&ttHlfeWll ^^<f?)iiatf^ 

?si»^«i, tti^nmM&]2. 3, 4, 5. 

6. &c/7 t bfc 0 
[0144] (^J£^iJ 8 ) 

MMMl tfflmzlsXTfr^'^y (30mm) Ji 
[0145] -«W3B^Jl^?gfiK- 

vie, xlSJf^^^ N/t^fcut 3:/7 (2 0 

±0.2°) ^7. 5\ 9. 9\ 12. 5\ 1 
6. 3°, 18. 6°, 25. 1\ 28. 3° Kgfc^ 

[0146] -«WtiiSJH<0»rt;- 
M^ft^tt (IV-27) 2 a, (V-2 
8) lg|5, fl(r8B***& (VI) T?*S4x5ifiS5>^-ffc^ 
(M^T-ffl3 9, 0 0 0) 3 8RS:* u n^ixl? 
>-2 4S8izf6»$Htfc^*S«fi:ii(flBaW«*)H±icaK 
3— r^>^ifeT?saifiL, 1 1 0 C C, 4 0^<^*n*ftSrfT 
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[0 14 7] -*ffi»»ra<W#j«" 

[0148] (^ste^j 9-i2) r Mmm 8 

m^it&Vo (ffr&ttl4 5) COffcbOlC, 
(ffr&*9) , (ft^lO) . (^14 9) , 

[0149] (HifeflflJ 1 3) 

t>ic\ X^SJFt^^ h/K:*3lt5^7!X^ (2 0 
±0.2°) j*S 7. 5° , 9. 9 C , 1 2. 5° , 1 
6. 3° . 18. 6° , 25. 1° , 28. 3° icSftl^ 

[oi5o] -mmw&mcomm- 

K7x/- /U^iMkBSihffJ (FSp d p^, : TMDP 

-Sj , ^S^lF— 0. 3 SB, W^fc-&tt (I 
V-2 7) 2£fk m^ikSW) (V-28) 1 SB, ftufES 

(vi) T^^tta^^T-ft:^ (.ttS^piS^ 

13 9, 0 0 0) 3g^^PD-<yif>2 4gPI:^$ 
»f&U 1 1 Or. 4 0^WM^oTI)|2 0m 
[0151] -*ffi«flMI<WgjEj&- 
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[0152] (Uttffll 1 4 ) ^IJE0iJ 1 3 <7>*fl5»ISJHi;: 
te^^T, frl^itSfy) (ft^l4 5) cOft^^ (ft 


$92 2 5) 8rffll*fcJ!SWtt, HlftM 1 3 t Wim\Z L 


[0153] 1 ) H^0iJ 1 0«^H«*#<?C> 

£ EJW Elicit fll^f-^BiRjIfiff Sr f£« L 7c 0 

[oi 54] (jtfeijy 2 ) mspy i com^fmytfecD 

[0 15 5] (Jt*8M3) 1 ^IfmifrLT. T/u 

[0 15 6] r 9 bTWbiXfclSttW 1 ~ 1 ARXIttm 

m i ~~ s (Dm^r^Mm^Vf^ , st^oy^^s r l a 

serPress 416 0 CQ&^f$j tC^t U KJBll 
tt^^ h£:tT#ofc 0 wCOTLaserPress 4 

[0 15 7] Bftlttoffpfflitt. 5^tfc^BiWJfl(r«^*3*t 

fflV\ »2 0°C, 4 0%RH) SiST'tr^o 

/bo £<bi::, HKI¥flitt«ty.*a^JPx., iSfiiiSM 
2 8°C, 8 5%RH) -Ctfi'ttofco ^tt^fi, 

[0158] 
[*3 2] 
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m) 


Si? 

A*? 

ft*? 

ft*? 

0.8 


ft*? 

A*? 

ft*? 

&*? 


9cJBm <> 

A*? 

A*? 

ft*? 

ft*? 

i.o 


AS? 

ft*? 

a» 

ft*? 

1-2 


a*? 

ft*? 

ft*? 

ft*? 

08 



A*? 

ft*? 

A*? 

0.9 


fit? 

ft*? 

ft*? 

ft*? 

1 2 


ft*? 

ft It? 

ft*? 

A*? 

08 


A*f 

ft*? 

ft*? 

ft*? 

zo 


ft*? 

as? 

ft*? 

ft*? 



A*? 

ft*? 

ft*? 

ft# 

0.9 


MP 

ft*? 

ft*? 

ft*? 

1-2 


&» 

ft*r 

ft*? 

ft*? 

0.8 


A*? 

ft*? 

ft*? 

ft*? 

1.2 


ft*? 

A*? 

ft*? 


0.7 


ft*? 

ft*? 

ft» 


0.75 


a*? 

A*? 

Jfc£ 


10.2 


[0159] I32J:^ MMM 1 — 14 (Dm^r-W: 
H ft Sfi AyfeJ; uqffi{& a* n , M (ft ^ y * ^ <nmf&x 

[0160] 


[El l ] **W<^iB*W:*«a^a/y7^lif*»j563SB 

30 [f^CDtfcK] 

l o JS^tf 

1 2 SSIn— 

1 6 

1 8 

2 0 
2 2 


• 


(45) 
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